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PREFACE 

Somewhere,  somehow,  sometime,  in  the  universal  make- 
up of  things,  a  relationship  will  be  found  to  exist  between 
all  things  that  function  toward  a  common  end.  Activities 
using  the  same  elements  must  in  some  way  be  dominated 
by  a  common  principle.  If  this  can  be  discovered  it  will 
serve  as  a  clue  to  guide  the  investigator  to  his  goal  or  enable 
him  to  return  to  the  beginning  of  things  for  a  fresh  start 
if  analytical  ramifications  have  led  him  too  far  afield.  It  is 
with  this  thought  firmly  fixed  in  his  mind  that  the  writer 
has  undertaken  this  work.  Its  subject  matter  is  not  new, 
but  it  is  treated  in  a  new  way  to  reveal  more  clearly  this 
condition  of  relationship. 

The  scope  of  this  work  is  limited  to  industrial  or  manu- 
facturing activities,  although  the  principles  herein  set  forth 
are  susceptible  of  a  much  broader  application.  It  should 
be  borne  in  mind  that  this  is  a  day  not  only  of  specialists,  but 
also  of  specialities,  and  that  the  cunning  of  the  inventor's 
mind  has  lost  no  opportunity  to  lighten  the  burden,  lessen 
the  cost,  and  make  more  accurate  the  work  of  the  office  as 
well  as  that  of  the  factory.  Any  method  of  accounting 
proposed  at  this  time  must  therefore  take  full  cognizance  of 
this  fact  if  it  is  to  be  commensurate  with  modern  progress. 

The  reader  should  recognize  the  fact  that  it  is  not  to  be 
supposed  that  any  and  all  industries  offer  the  same  oppor- 
tunities for  improvement  as  those  cited  in  Chapter  I  of 
this  work,  as  in  nearly  all  instances  the  examples  used  are 
those  where  exceptional  opportunity  existed  and  was  taken 
advantage  of,  thereby  becoming  of  educational  value  as  a 


Digitized  by  VjOOQIC 


VI 


PREFACE 


foundation  for  research  work  on  the  part  of  industrial 
executives  who  care  to  study  them. 

It  is  to  be  noted  that  the  forms  presented,  while  selected 
from  those  in  actual  use,  are  for  illustrative  purposes,  and 
there  is  no  hard  and  fast  rule  preventing  their  modification 
or  change  either  in  captions,  size,  or  general  arrangement 
to  meet  any  special  requirements. 

It  has  been  deemed  best  to  present  the  balance  sheet  in 
the  first  part  of  the  book.  This  means  the  giving  first  of  that 
which  would  ordinarily  be  given  last;  but  it  is  sometimes 
well  to  picture  a  house  before  building  it,  and  this  would 
seem  to  be  one  of  those  times. 

The  author  realizes  the  impossibility  of  writing  a  book 
of  this  character  without  leaving  many  questions  un- 
answered, and  that  it  must  necessarily  be  somewhat  specific 
in  its  subject  matter.  It  has,  however,  been  written  for  the 
benefit  of  three  classes  of  individuals,  the  executive,  the 
engineer,  and  the  accountant;  but  in  the  main,  the  present 
work  is  one  of  accounting  and  as  such  is  submitted  to  his 
fellow-workers  in  the  industrial  world  with  but  one  thought 
and  one  wish,  and  that  is,  that  they  may  derive  as  much 
profit  from  the  application  of  its  principles  and  precepts  as 
the  author  has  had  pleasure  in  formulating  them. 

In  conclusion  the  author  wishes  to  express  his  high 
appreciation  of  the  efficient  editorial  assistance  given  by 
Dr.  Carroll  W.  Doten,  of  the  Massachusetts  Institute  of 
Technology,  and  by  the  editorial  staff  of  The  Ronald  Press 
Company — ^assistance  which  has  added  much  to  the  clear- 
ness and  general  value  of  the  book. 


Clinton  E.  Woods 


Bridgeport,  Conn., 
January  2,  1917. 
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CHAPTER  I 

THE    DEVELOPMENT,    ELEMENTS,     AND    RE* 

SULTS  OF  INDUSTRIAL  OR  EFFICIENCY 

ENGINEERING 

A  statement  of  facts  in  connection  with  the 
development  of  accounting  and  industrial 
engineering,  giving  specific  instances  of  the 
improved  conditions  brought  about  in  various 
industries  by  the  application,  in  their  different 
phases,  of  one  or  both  of  these. 
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CHAPTER   I 

THE    DEVELOPMENT,    ELEMENTS,    AND    RE- 
SULTS OF  INDUSTRIAL  OR  EFFICIENCY 
ENGINEERING 
A  New  Profession 

During  the  last  few  years  a  new  profession  has  been 
slowly  developing  in  the  industrial  world,  sometimes  called 
industrial  engineering,  sometimes  efficiency  engineering,  or 
again  production  engineering.  While  this  in  time  promises 
to  be  one  of  the  most  important  of  the  engineering  pro- 
fessions, up  to  the  present  moment  it  has  not  received  the 
recognition  required  to  clothe  it  with  the  dignity  of  a 
collegiate  degree  as  in  other  branches  of  engineering,  and  its 
importance  is  but  dimly  recognized  by  manufacturers  in 
general,  owing  to  the  fact  that  the  work  of  this  new 
profession  has  been  done  under  many  different  names,  and 
by  a  wide  diversity  of  individual  effort. 

To  trace  the  development  of  industrial  engineering  in 
detail  would  mean  the  writing  of  several  books.  Therefore, 
in  the  present  instance,  the  primary  purpose  will  be  an 
effort  to  explain  its  scope,  some  of  the  results  obtained 
by  its  application  to  industrials,  the  necessity  that  exists 
for  such  special  service  as  the  industrial  engineer  has  to 
offer,  and  in  so  far  as  possible  to  establish  certain  standards 
for  this  new  profession. 

Conditions  Which  Make  Industrial  Engineering  Necessary 

The  average  manufacturer  of  today  might  be  called  the 
most  magnificent  gambler  the  world  has  ever  known.    He 
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is  a  buyer,  a  producer,  a  seller,  and  a  financier ;  and  in  each 
of  these  phases  of  his  business  he  takes  a  hundred  chances 
where  his  business  brother,  the  banker,  on  the  one  hand, 
takes  none,  and  the  merchant,  on  the  other,  perhaps  ten. 

This  relative  business  worth  is  reflected  in  every 
banker's  attitude  toward  an  industrial,  for,  in  making  it  a 
loan,  he  will  almost  invariably  ignore  fixed  assets  or  per- 
manent investment  and  loan  on  quick  assets  only  to  the 
extent  of  about  fifty  cents  on  the  dollar;  whereas  he  will 
loan  a  merchant  sometimes  as  high  as  70%  of  his  entire 
inventory  and  will  take  the  securities  of  other  banks  at  par. 

It  might  almost  be  said  that  banking,  the  world  over, 
is  done  today  under  a  unified  code  of  standards,  insuring 
not  only  safety  to  the  banker  and  to  the  depositor,  but  an 
earning  on  investnlents  as  well.  Merchandising  is  also  con- 
ducted under  a  unified  code  of  standards  that  minimizes  the 
risk ;  yet,  there  are  somewhere  near  400,000  manufacturing 
concerns  in  this  country  today  whose  methods  of  handling 
the  same  industrial  problems  are  as  diversified  as  are  the 
things  they  make  and  the  men  who  make  them,  and  who, 
for  lack  of  unified  standards  to  work  under,  are  jeopardiz- 
ing the  interests  of  both  labor  and  capital — ^and  jeopardizing 
them  to  such  an  extent  that  it  is  little  wonder  that  labor 
forms  unions  to  protect  itself,  and  that  capital  will  buy 
average  industrial  stocks  or  bonds  only  at  a  big  discount; 
in  other  words,  on  a  speculative  or  gambling  basis. 

In  saying  that  a  manufacturer  is  taking  considerable 
risks,  it  is  not  meant  that  he  does  so  from  choice  or  that 
his  chance-taking  is  directly  connected  with  money  trans- 
actions, but  rather  that  it  is  due  to  the  nature  of  the  things 
in  which  he  is  obliged  to  invest  his  money. 

For  instance,  he  gambles  with  inventions,  the  develop- 
ment of  which  is  always  a  pure  experiment.  Many  fac- 
tories, especially  automobile  factories,  are  today  filled  with 
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obsolete  materials  which,  sooner  or  later,  must  be  charged 
to  profit  and  loss  as  a  result  of  such  experiments. 

The  manufacturer  gambles  in  buying  equipment,  which 
may  become  obsolete  before  it  shows  visible  wear,  due  to 
the  development  of  more  efficient  machines  for  doing  the 
same  work. 

He  gambles  every  time  he  employs  a  new  superintendent 
or  foreman,  for  the  man's  real  knowledge  may  or  may  not 
be  to  his  advantage. 

He  gambles  every  time  he  takes  on  a  new  workman, 
for  the  man's  efficiency  as  regards  quantity  and  quality 
of  work  can  only  be  determined  by  a  try-out. 

And  so,  failing  to  take  into  his  reckoning  all  the  costs 
of  these  uncertainties  in  his  business,  he  takes  a  final  gamble 
by  meeting  his  competitor's  price,  who  in  turn  is  doing 
exactly  the  same  thing,  with  the  result  that  sooner  or 
later  they  are  both  swallowed  up  by  industrial  failures. 

It  is  these  conditions  in  the  industrial  world  that  have 
given  birth  to  the  new  profession  called  "Industri-^l  or  Ef- 
ficiency Engineering,"  the  purpose  of  which,  broadly  speak- 
ing, is  to  provide  the  manufacturer  with  a  unified  code  of 
standards  to  work  under,  which  will  put  him  on  or  some- 
where near  the  same  basis  as  the  banker  and  the  merchant 
in  chance-taking. 

Phases  of  Industrial  Engineering 

The  development  of  industrial  engineering  has  thus  far 
been  effected  not  through  any  educational  institution,  but 
by  two  separate  and  distinct  professions  or  classes  of  men : 
the  industrial  or  factory  accountant,  sometimes  called  a 
systematizer;  and  the  mechanical  engineer,  sometimes 
called  an  efficiency  or  production  engineer.  Both  are  nec- 
essary to  complete  the  work  of  industrial  engineering,  but 
neither  can  do  very  much  alone,  for  the  simple  reason  that 
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the  function  of  the  fonner  is  largely  analytical  in  its  nature, 
dealing  only  with  rafclts  as  a  finality,  while  that  of  the 
other  is  essentially  ?reative,  dealing  almost  wholly  with 
causes.  In  other  words,  the  one  enables  an  executive  to 
measure  results  obtained,  while  the  other  sets  into  activity 
causes  that  make  possible  a  predetermination  of  results. 
One  has  worked  from  the  top  down  by  the  process  of 
deduction,  while  the  other  has  worked  from  the  bottom  up 
by  devising  means  for  eliminating  unnecessary  waste;  the 
combined  effort  of  both  resulting  in  a  standardization  of 
factory  operations. 

Therefore,  to  qualify  as  an  industrial  engineer,  a  man 
must  not  only  be  a  master  of  both  of  these  professions, 
but  also  be  able  to  reconcile  the  necessary  workings  of  one 
with  the  other. 

Principles  of  Industrial  Engineering 

The  analytical  work  that  has  been  done  by  industrial 
engineers  in  the  last  few  years  has  been  something  tre- 
mendous, and  out  of  it  have  been  developed  certain 
principles  that  will  go  a  long  way  toward  the  required 
unified  code  of  standards.  For  instance,  in  industrial  ac- 
counting, the  following  facts  have  been  developed  and 
standardized : 

1.  That  no  matter  what  a  concern  manufactures,  the 
elements  of  operation  always  reduce  themselves  to  the  same 
primes — ^namely,  labor,  material,  and  expense — and  are 
therefore  identical  in  accounting  work  for  any  and  all  manu- 
facturing concerns. 

2.  That  in  principle,  the  accounting  of  investments  and 
depreciation  are  the  same  in  every  manufacturing  business. 

3.  That  in  addition  to  depreciation,  two  accounts  should 
be  maintained— one  for  obsolete  equipment  and  one  for 
obsolete  materials. 
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4.  That  to  secure  uniformity  of  edits,  reppi'rs  to  fixed 
assets  should  no  longer  be  treated  as  an^xpense,  but  charged 
to  depreciation.  *" 

5.  That  labor,  material,  and  expense  constitute  the 
units  of  measure  for  cost  of  production.  Therefore,  the 
total  monthly  value  of  these  for  any  plant  must  he  converted 
into  actual  inventoried  assets  each  month,  y 

6.  That  the  commercial  transactions  of  an  industrial 
concern  have  absolutely  nothing  to  do  with  production  or 
the  costs  of  production.  Therefore,  accountants  must  sep- 
arate absolutely  such  expenditures  from  the  operations  of 
a  factory. 

7.  That  in  addition  to  the  usual  accounts  of  assets  and 
liabilities,  there  are  four  analytical  accounts — one  of  profit 
and  loss;  one  of  commercial  expense;  one  of  factory  over- 
head ;  and  one  of  factory  production. 

8.  That  through  controlling  accounts,  the  wide  variables 
in  factory  overheads  are  distributed  so  as  to  make  the  costs 
of  production  uniform. 

9.  That  costs  divide  themselves  into  two  distinct  phases: 
those  which  pertain  to  production,  or  flat  costs,  and  those 
which  pertain  to  expense  which  in  turn  must  be  absorbed 
into  costs  of  production.  A  careful  departmental  distribu- 
tion of  these  expenses  is  therefore  of  the  utmost  impor- 
tance. 

Distribution  of  Expense 

There  is  nothing  that  will  mislead  the  management  of  a 
concern  more  than  a  lump  sum  prorating  of  expense  over 
the  product  made,  and  a  large  percentage  of  industrial  fail- 
ures can  be  attributed  to  this  cause  alone,  which  too  often 
results  in  a  selling  of  goods  below  cost  or  at  no  profit,  as 
the  following  instances  well  illustrate : 

A  large  concern  manufacturing  automobile  parts  and 
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kindred  lines  took  in  a  great  deal  of  outside  contract  work, 
especially  for  drop  forgings  and  nickel-platings.  They  were 
always  successful  in  getting  all  of  the  drop  forging  con- 
tracts they  wanted,  but  were  unsuccessful  in  getting  nickel- 
plating  contracts.  The  general  overhead  applied  to  every- 
thing in  connection  with  the  factory  was  125%.  In  making 
up  their  estimates,  this  was  applied  to  both  nickel-plating 
work  and  drop  forge  work;  but  the  real  facts  of  the  case 
were  that  the  general  overhead  of  the  drop  forge  depart- 
ment, as  a  factory  in  itself,  was  about  190%.  Using  only 
125%,  they  were  always  low  in  their  bids  for  drop  forge 
work,  and  consequently  secured  plenty  of  business;  while 
the  reverse  was  the  condition  in  the  nickel-plating  plant,  in 
which  the  overhead  instead  of  being  125%  was  only  about 
50%.  Consequently,  in  estimating,  125%  always  made 
the  bids  for  this  department  too  high,  with  the  result  that 
they  could  get  no  business. 

This  illustration  shows  the  absolute  necessity  for  de- 
partmental overheads  when  outside  contracts  are  taken  into 
the  factory  to  fill-in  with  in  some  one  department.  This 
particular  drop  forging  department  had  done  work  for  noth- 
ing, or  at  a  loss,  for  nearly  ten  years  before  the  fact  was 
discovered. 

To  cite  another  case  in  point,  a  large  furniture  manu- 
facturer had  for  years  used  a  common  overhead  percentage 
on  his  production.  As  a  result,  when  a  thorough  analysis 
of  his  business  was  made  and  a  departmental  overhead  was 
applied,  it  was  proved  that  out  of  over  700  pattern  numbers, 
154  were  being  sold  at  an  actual  loss  and  144  more  yielded 
from  none  to  less  than  5%  profit,  with  the  result  that  nearly 
40%  of  the  business  done  every  year  had  been  wasted  effort. 
Yet,  on  the  basis  of  his  own  figures,  which  spread  the 
common  overhead  over  both  labor  and  material,  everjrthing 
had   previously    shown    a    profit.      The    first   year    after 


Digitized  by  VjOOQIC 


EFFICIENCY    ENGINEERING  9 

all  adjustments  were  completed,  the  net  profits  in- 
creased 13j4%. 

As  another-  instance,  a  large  foundry  had  always  done 
all  its  costing  on  a  "per  pound"  basis.  That  is,  the  total 
expense  for  labor,  material,  etc.,  in  the  foundry  was  always 
divided  into  the  tonnage  obtained,  and  thus  reduced  to  a 
cost  per  pound  for  the  entire  output.  An  analysis  of  the 
moulding  work  alone  showed  that  these  costs  were  wholly 
erroneous.  For  example,  the  cost  of  moulding  one  pattern 
weighing  200  pounds  was  $1.85 ;  while  the  cost  for  moulding 
on  another  pattern  of  exactly  the  same  weight  was  $4.  The 
average  of  the  two  pieces  would  be  $2.92  each  for  mould- 
ing, which  would  be  wrong  in  both  instances,  as  it  would 
be  too  high  for  one  and  too  low  for  the  other. 

It  can  readily  be  seen  how  such  a  condition  as  this  would 
affect  estimating  on  job  work,  or  costs  on  regular  produc- 
tion. To  rectify  the  matter,  costing  was  put  on  a  "per 
pattern"  basis  which  resulted  in  a  very  marked  difference  in 
making  estimates,  and  increased  the  net  profits  of  the  con- 
em  nearly  9%  for  the  first  year. 

Unified  Accounting 

In  connection  with  accounting,  all  the  requirements 
for  an  industrial  concern  have  been  standardized  and 
unified  by  means  of  a  set  of  controlling  accounts  which 
give  a  manufacturer  as  much  detailed  informatiori  about 
the  operations  of  his  factory  and  its  output  as  they  do  about 
the  operations  of  his  sales  force  or  the  condition  of  his 
finances. 

These  principles  have  been  so  well  worked  out  that  they 
will  apply  to  any  manufacturing  plant,  the  only  difference 
being  the  nomenclature  required  to  classify  the  details  of 
any  particular  business,  such  as  (1)  the  kind  of  labor,  (2) 
the  kind  of  material,  (3)  the  kind  of  expense,  and,  (4)  the 
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kind  of  output  that  is  manufactured.  Any  manager  who  has 
once  learned  to  interpret  figures  from  an  accounting  system 
based  on  such  principles,  can  apply  them  to  any  other  busi- 
ness, no  matter  how  different  it  may  be  in  its  nature. 

The  development  and  standardization  of  a  unified 
method  of  accounting  had  of  necessity  to  come  first,  other- 
wise the  engineer  would  have  had  no  way  of  measuring  the 
actual  value  of  economies  that  he  might  effect.  Using  such 
methods  his  analytical  work  has  been  far-reaching,  and,  as 
a  result,  he  is  today  able  to  predetermine  the  operating 
conditions  required  for  many  kinds  of  industrial  plants.  In 
doing  this,  however,  he  realizes  at  the  outset  that  in  working 
toward  better  conditions  in  any  manufacturing  business, 
the  real  purpose  should  be  to  increase  production  per  unit 
of  investment  and  cost.  This  is  wherein,  as  an  engineer, 
he  differs  from  the  industrial  accountant  or  systematizer, 
for  usually  the  very  first  subject  he  takes  up  is  to  determine 
from  the  nature  of  the  product  made  the  equipment  used, 
the  labor  employed,  whether  or  not  the  plant  is  yielding 
all  the  output  it  should  for  the  investment  made,  and,  to 
determine  this,  he  must  first  standardize  the  product  manu- 
factured as  regards  kind  and  variety. 

Unified  Output 

An  analysis  of  present-day  factories  would  show  that 
most  of  them  are  making  two  or  three  times  the  variety 
of  items  that  they  should  for  the  volume  of  their  output; 
that  in  many  instances  they  are  really  doing  a  jobbing 
business  and  not  a  manufacturing  business;  that  they  set 
up,  knock  down,  and  set  up  on  machine  tools  so  often 
in  changing  from  one  kind  of  work  to  another,  that  their 
costs  of  production  are  abnormally  high,  and  the  workman- 
ship usually  poor ;  that  all  this  results  in  large  waste  through 
spoiled  work  and  an  excessive  investment  in  small  tools — 


Digitized  by  VjOOQIC 


EFFICIENCY    ENGINEERING  n 

to  say  nothing  of  the  lost  time  of  machines,  which  in  itself 
greatly  reduces  the  output. 

This  unscientific  policy  is  usually  found  in  concerns  that 
are  dominated  by  a  sales  policy  rather  than  a  manufacturing 
one.  Investment  in  a  manufacturing  business  is  for  the 
purpose  of  producing  some  item  or  items  that  will  meet 
with  a  steady  market  by  virtue  of  merit  and  price.  This 
can  only  be  done  by  a  low  cost  of  production.  Therefore, 
the  first  aim  of  any  manufacturing  concern  should  be  to 
keep  its  investment  busy  every  minute  of  the  time  in  order 
to  obtain  this  low  cost,  and  any  concern  not  doing  so  is 
usually  dominated  by  an  administration  that  has  not  suf- 
ficient control  of  its  market  or  sales  force  to  warrant  the 
investment ;  in  other  words,  stockholders'  interests  have  not 
been  properly  taken  care  of. 

The  big  money-making  plant  of  today  is  the  one  that 
makes  a  small  variety  and  a  large  volume  of  each  thing 
that  it  produces.  The  concern  that  makes  a  large  variety 
and  a  small  output  of  each  item  is  subject  to  such  high 
costs  of  production  and  fluctuation  in  volume  of  output  per 
item,  that  it  can  never  meet  the  competition  of  those  who 
manufacture  on  a  scientific  basis.  Those  who  manufacture 
in  an  unscientific  way  are  merchants  rather  than  manufac- 
turers and  use  the  factory,  with  all  of  its  investments,  as  a 
servant  for  the  sales  department. 

Function  of  a  Sales  Department 

Almost  any  business  manufacturing  on  a  proper  basis 
and  making  good  dividends,  simply  uses  the  sales  depart- 
ment as  a  servant  to  its  investment,  and  does  not  allow  it 
in  any  way  to  interfere  with  manufacturing  operations  after 
designs  are  once  accepted  by  it.  The  management  of  such 
a  factory  standardizes  its  product,  schedules  it  to  the  extent 
that  will  keep  the  investment  and  labor  busy,  and  then  de- 
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mands  of  the  sales  department  that  it  shall  sell  the  specified 
output  in  its  standard  form.  There  is  usually  no  difficulty 
in  doing  this,  as  such  a  manufacturing  policy  always  brings 
high  quality  and  low  costs — ^the  only  two  things  in  the  world 
that  can  win  every  time  in  competition,  provided  always, 
of  course,  that  in  design  and  utility  the  product  made  is 
up  to  some  recognized  standard.  Salesmen  and  sales  man- 
agers are  only  human,  and  work  along  the  lines  of  least 
resistance,  usually  with  the  idea  that  the  larger  the  variety 
of  items  they  have  to  sell,  the  better  they  can  control  the 
market  and  make  sales.  This  may  be  true  from  their  point 
of  view,  but  when  variety  reaches  a  point  where  it  so  in- 
creases cost  as  to  rob  sales  of  all  profit,  the  policy  is  fatal. 
Therefore,  standardization  of  the  product  is  the  engineer's 
first  problem.  The  result  of  correcting  such  conditions  is 
well  illustrated  by  the  following  examples. 

Results  of  a  Unified  Output 

In  one  instance  a  variety  of  89  items  of  manufacture 
was  made.  The  annual  net  profits  of  the  business  averaged 
5yi%.  A  careful  analysis  brought  out  the  fact  that  the 
sales  on  many  items  were  so  small  as  to  make  them  profit- 
less. In  some  instances  they  were  made  at  a  loss,  due  to 
high  costs  of  production,  because  of  the  small  quantity 
made.  The  variety  was  reduced  from  89  to  56  profitable 
items.  The  factory  was  put  on  a  schedule  basis  of  fairly 
long  runs  for  each  diflferent  piece  manufactured.  By  this 
means,  the  cost  of  production  was  so  greatly  reduced  that, 
notwithstanding  a  considerable  reduction  in  sales  price, 
which  increased  the  volume  of  sales  nearly  50%,  a  net 
profit  of  14j^%  was  realized  the  year  following. 

Another  instance  along  these  same  lines  was  one  con- 
nected with  the  manufacture  of  units  of  very  small  value, 
viz. :  buttons.    The  concern  in  question  manufactured  about 
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a  thousand  varieties.  The  introduction  of  an  analsrtical  cost 
system  revealed  the  fact  that  out  of  the  thousand  kinds 
nearly  600  kinds  were  sold  at  absolutely  no  profit  or  at  a 
loss.  The  total  volume  of  business  was  in  the  neighborhood 
of  $400,000  a  year.  The  concern  paid  small  dividends,  but 
could  have  paid  the  same  dividend  on  an  output  of  less 
than  $200,000.  Improved  methods  of  manufacture  re- 
covered a  profit  on  a  little  over  300  of  the  kinds  that  had 
previously  been  profitless,  and  the  manufacture  of  the  other 
kinds  was  abandoned.  Result — o,  10%  dividend  instead  of 
2y2%. 

Another  instance  and  one  of  considerable  interest,  was 
in  connection  with  a  concern  manufacturing  bicycles  and 
kindred  lines.  The  first  complaint  the  manager  made  was 
that  his  order  department  was  continually  in  a  mess  and 
he  wanted  that  straightened  out  first.  A  thorough  investi- 
gation revealed  the  fact  that  (as  is  the  custom  in  such  a 
business)  he  gave  a  large  number  of  options  in  the  shape  of 
tires,  pedalSf  saddles,  handle-bars,  etc.,  on  each  model  of 
bicycle  that  he  made,  with  the  result  that  on  one  individual 
model  of  bicycle  414  separate  and  distinct  purchase  orders 
could  be  made.  As  he  manufactured  several  models,  it  is 
little  wonder  that  his  order  department  was  in  a  continual 
state  of  confusion.  The  remedy  was  to  cut  out  the  options 
as  far  as  possible  and  to  standardize  the  entire  line.  By 
doing  this  his  inventory  on  materials  was  reduced  27%, 
and  for  the  first  time  in  seven  years  the  concern  paid  a 
dividend. 

Stabilizing  Production 

Another  cause  for  many  industrial  disasters  is  that  many 
merchant  managers  run  their  factories  altogether  too  much 
according  to  varying  sales  conditions,  increasing  and  de- 
creasing their  output  and  the  amount  of  labor  employed 
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accordingly.  On  this  account  their  investments  are  idle  a 
great  deal  of  the  time,  simply  showing  that  plant  investments 
have  been  made  out  of  proportion  to  the  market  imder 
control.  More  money  could  be  made  by  cutting  selling 
prices  and  keeping  the  investment  and  labor  busy,  because 
the  difference  in  cost  of  production  would  make  this  possible. 

An  instance  which  brings  out  the  above  facts  very 
forcibly  was  a  concern  which  manufactured  lamps  of  a  cer- 
tain kind  as  one  department  of  its  business.  This  department 
had  lost  the  company  $25,000  the  previous  year  and  they 
were  about  to  abandon  it.  Before  doing  so,  however,  they 
called  in  an  industrial  engineer  to  discover,  if  possible,  what 
was  wrong. 

A  careful  investigation  of  the  lamp  department  showed 
that  the  costs  were  abnormally  high  because  the  lamps  were 
made  up  on  order,  that  is,  as  they  secured  one  contract 
after  another.  The  quantities  put  through  the  factory  varied, 
being  sometimes  very  small  and  sometimes  quite  large. 
The  engineer  decided  that,  unless  the  volume  of  business 
could  be  increased  about  fourfold,  it  would  be  necessary  for 
them  to  abandon  the  manufacture  of  lamps. 

With  this  information  in  hand,  he  studied  out  just  what 
the  costs  ought  to  be,  provided  such  a  volume  of  business 
could  be  put  through  the  factory  on  a  schedule  basis.  His 
report  to  the  manufacturers  stated  that  they  ought  to  save 
about  16%  on  the  cost  of  production,  and  that  by  virtue  of 
this  reduction,  they  could  cut  their  sales  price  10%  or 
12%.  Such  a  cut  would  undoubtedly  increase  their  sales 
up  to  the  required  amount. 

After  due  consideration,  the  concern  agreed  to  the  sug- 
gestions of  the  engineer,  and  instructed  him  to  take  hold  of 
the  proposition  from  a  manufacturing  point  of  view.  This 
he  did,  and  as  an  actual  result  made  a  reduction  in  costs  of 
18%,  while  sales  increased  something  over  threefold,  and  a 
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profit  of  over  $8,000  was  produced  in  the  lamp  department 
the  first  year. 

This  same  condition  often  exists  where  a  concern  makes 
for  Its  own  use  items  that  are  a  standard  in  the  open  market. 
Their  quantity  requirements  are  often  too  small  and  the 
variety  too  great  for  economical  production. 

For  example,  in  a  medium-sized  concern  that  made 
freight  cars,  they  had  always  made  their  own  bolts.  As 
they  never  had  any  cost  system,  they  supposed,  of  course, 
they  could  make  their  own  bolts  much  cheaper  than  they 
could  buy  them.  A  careful  working  out  of  costs  showed 
that  it  was  costing  13%  more  to  make  their  bolts  than  to 
buy  them,  notwithstanding  the  fact  that  they  had  good  ma- 
chinery for  bolt-making.  The  reason  was  easily  ascertained. 
The  quantity  was  too  small  and  the  variety  too  great,  and 
they  changed  so  often  on  the  machines  that  these  latter  were 
idle  half  the  time.  They  never  ran  through  more  than 
4,000  or  5,000  bolts  at  a  time ;  and  it  was  found  that  they 
would  have  to  nm  through  at  least  25,000  bolts  at  a  time 
in  order  to  make  them  at  a  cost  equal  to  that  for  which  they 
could  be  bought. 

As  a  result  of  this  careful  study,  the  management  ob- 
tained outside  contracts  sufficient  to  give  them  the  quantity 
of  production  needed  to  produce  their  own  bolts  cheaply. 

Standardizing  Output 

All  of  the  foregoing  instances  simply  illustrate  the  pro- 
cess of  trimming  down  variety;  or,  in  other  words,  a 
standardizing  of  the  things  to  be  sold.  The  real  standardi- 
zation of  production  comes  in  studying  the  possibilities  for 
using  as  many  of  the  same  pieces  or  parts  on  different 
models  or  units  as  possible,  and  a  careful  analysis  of  the 
operations,  equipment,  and  labor  required  for  producing 
these. 
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In  one  instance  a  builder  of  houses  designed  the  pieces 
and  parts  for  a  roof  so  cleverly  that  eighteen  distinctly 
different  roof  models  could  be  built  from  the  same  cuttings. 

In  a  large  concern  manufacturing  harvesting  machines, 
the  inventories  of  raw  material  were  reduced  nearly  a  third 
by  an  analysis  of  this  kind,  which  revealed  the  fact  that 
there  was  not  enough  difference  in  many  of  the  flat,  round, 
and  angle  irons  used  on  the  various  models  made  to  affect 
them  mechanically.  This  also  applied  to  bolts,  screws,  rivets, 
and  many  small  castings.  Standardizing  these  parts  not 
only  resulted  in  reducing  the  inventory,  but  gave  much 
larger  runs  in  each  set-up  of  a  machine,  producing  marked 
economies  in  this  way. 

In  an  automobile  plant  making  three  sizes  of  motors  and 
eleven  automobile  models,  a  standardization  of  parts  resulted 
in  effecting  an  interchangeability  of  individual  pieces  to 
such  an  extent  that  1,160  were  discontinued.  This  not  only 
greatly  reduced  raw  material  and  repair  parts  inventories, 
but  greatly  increased  the  factory  output  and  eliminated  many 
of  the  shortage  troubles.  This,  like  the  harvesting  machine 
concern,  was  simply  a  case  where  the  engineering  depart- 
ment and  the  manufacturing  department  had  worked  on 
independent  lines.  Designers  are  not  always  manufacturers, 
and  as  a  consequence  do  not  always  take  possibilities  of  this 
kind  into  account. 

Well-Balanced  Equipment 

After  an  analysis  of  this  kind,  the  industrial  engineer 
takes  up  the  study  of  operations  to  be  done  on  the  different 
pieces  and  parts  made  and  the  equipment  available  for  doing 
the  work,  both  as  regards  quality  and  quantity;  and  right 
here  is  where  he  runs  across  some  very  difficult  problems 
to  solve. 

If  it  were  possible  to  get  a  total  of  idle  time,  and  conse- 
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quently  investment  in  unused  tools  and  equipment,  it  would 
be  startling.  The  principal  cause  for  this  condition  is  that, 
in  many  lines  of  manufacture,  various  departments  and  the 
equipment  of  same  are  not  so  balanced  with  other  depart- 
ments as  to  produce  a  uniform  output.  An  examination 
of  almost  any  factory  would  reveal  the  fact  that  many  ma- 
chines are  idle  from  half  to  two-thirds  of  the  time,  while 
other  machines  are  not  of  sufficient  capacity  to  meet  the 
demands  made  on  them,  even  by  rtmning  them  overtime. 

To  illustrate  this  point  more  fully,  an  actual  instance 
may  be  cited : 

A  certain  plant  had  a  total  investment  of  about  $800,000, 
yielding  an  average  annual  output  of  about  $900,000.  In 
this  plant,  some  of  the  departments  and  machine  tools  during 
certain  portions  of  the  year  ran  overtime  and  night  shifts, 
while  others  had  scarcely  enough  to  keep  them  busy  nine 
hours  a  day  and  many  were  not  used  an  average  of  three 
days  a  week. 

Fortunately,  this  company  had  plenty  of  opportunity  to 
expand  its  market,  as  it  made  only  about  6%  of  the  total 
market  requirements  in  its  particular  line.  Therefore,  the 
expert  went  to  work  to  find  out  what  should  be  done  to 
balance  up  the  output  and  the  equipment  in  the  plant.  A 
careful  analysis,  by  operations,  of  the  product  manufactured, 
and,  a  detailed  study  of  what  could  be  done  upon  each 
machine,  together  with  its  capacity  for  doing  the  work 
required,  showed  that  the  factory  turned  out  its  annual 
output  by  running  some  machines  eighteen  months  on  a  ten- 
hour  basis;  while  others  were  required  but  four  or  five 
months  on  the  same  basis. 

Under  these  conditions,  the  problem  was  to  shift  the 
work  around  on  different  machine  tools,  to  find  out  just 
what  machinery  should  be  bought  so  as  to  balance  up  the 
output,  to  keep  all  of  the  machine  tools  busy  all  of  the  time. 
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and  to  ascertain  what  output  could  thus  be  obtained.  This 
took  the  time  of  a  number  of  men  for  several  weeks,  but 
the  results  obtained  warranted  the  expenditure  many  times 
over.  It  was  found  that  it  required  exactly  $69,000  worth 
of  added  machinery  to  balance  up  the  plant  for  a  uniform 
output  in  all  departments;  and  that  by  purchasing  this 
machinery,  the  output  could  be  increased  from  $900,000  to 
$1,500,000  per  annum. 

This  factory  gives  an  instance  where  a  $69,000  increase 
on  an  $800,000  investment  produced  an  output  66%  greater 
than  was  already  being  produced.  After  this  investment 
was  made,  all  overtime  and  night  shift  work  was  abolished. 
Looked  at  from  another  point  of  view,  on  a  $900,000  output, 
the  business  was  overinvested  in  by  at  least  $275,000;  and 
overinvestment  is  a  condition  in  hundreds  of  plants  today. 

Standardization  of  Labor 

Next,  and  perhaps  most  important  of  all,  comes  the 
standardization  of  labor  and  its  application  to  equipment 
usage — an  analytical  work  that  is  usually  done  under  the 
name  of  "scientific  management." 

In  most  factories,  both  foremen  and  men  do  work  after 
a  fashion  of  their  own,  according  to  their  individual  experi- 
ence and  judgment,  both  of  which  vary  greatly  with  different 
men.  Consequently,  there  is  no  standard  by  which  different 
men  shall  do  the  same  kind  of  work  so  as  to  produce  the 
same  results. 

As  men  leave  a  factory,  one  by  one,  and  others  take  their 
place,  methods  of  doing  the  work  vary  accordingly.  To 
what  extent  these  changes  take  place  may  be  readily  under- 
stood by  the  statement  that,  in  many  lines  of  manufacture, 
the  change  in  men  or  "labor  turnover,"  is  equal  to  the  entire 
force  annually.  There  are  some  automobile  concerns  where 
it  equals  two  and  one-half  times  the  average  working  force. 
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Consequently,  the  same  work  is  subject  to  many  different 
methods  of  handling  in  the  course  of  a  year,  with  the  result 
that  both  the  volume  of  output  and  the  costs  vary  greatly, 
as  does  also  the  quality  of  the  work  done. 

The  interchangeability  of  parts  on  American-made 
machinery  is  a  well-known  feature  and  has  been  brought 
about  by  a  standardization  of  the  various  products  made. 
Scientific  management  is  now  endeavoring  to  do  exactly  the 
same  thing  with  labor.  That  is,  it  is  determining  methods 
which  will  standardize  the  way  in  which  work  shall  be  done, 
irrespective  of  foremen's  or  men's  experience,  so  that  no 
matter  how  much  the  labor  factor  may  change  in  a  factory, 
the  work  will  always  be  done  in  exactly  the  same  way,  with 
the  same  accuracy,  and  with  practically  the  same  speed.  The 
greatest  obstacle  to  this  work  today  is  the  instability  of  labor 
in  general ;  there  is  little  use  in  taking  a  force  of  workmen 
through  a  course  of  motion  study  training  if  they  are  to 
leave  by  the  time  or  before  they  get  through  the  course. 
The  first  step  is  to  insure  (by  establishing  an  incentive  of 
some  kind)  a  stability  that  will  warrant  the  proposed  educa- 
tion in  efficiency. 

Adjustment  of  Labor  and  Equipment 

"Equipment"  must  also  be  considered  in  this  connection. 
If  observations  are  taken  on  twelve  different  men,  operating 
exactly  the  same  machine,  on  the  same  work,  in  the  same 
or  different  factories,  a  surprising  difference  will  be  found 
as  regards  both  the  quality  and  the  quantity  of  work  done. 
To  standardize  it,  the  possibilities  of  the  machine  and  its 
accessories,  in  the  shape  of  tools,  etc.,  as  well  as  the  operator 
who  runs  it,  must  be  studied.  That  is,  the  physical  motions 
of  the  man  in  handling  the  work  and  the  machine,  as  well  as 
the  performance  of  the  machine  itself  in  doing  the  work 
must  be  carefully  analyzed  and  synchronized.     This  only 
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applies  to  the  individual  machine.  Attention  has  already 
been  called  to  the  grouping  of  machines  and  the  balancing  of 
the  equipment. 

Results  of  Scientific  Management 

In  concluding  this  introductory  statement  which  is  in- 
tended to  give  an  understanding  of  the  principles  of  scientific 
management  and  of  what  the  work  really  means,  a  brief 
review  of  some  actual  results  obtained  by  its  application 
may  be  interesting. 

In  a  plant  where  steam-heating  apparatus  was  manu- 
factured, a  man  had  worked  for  years  turning  a  certain 
piece  on  a  particular  machine.  He  had  always  been  paid 
by  the  day,  was  considered  a  good  man,  and  everyone  was 
satisfied  until  an  exponent  of  scientific  management  entered 
the  shop  to  study  its  operations. 

Among  many  other  operating  details  the  work  of  this 
man  received  attention  and  the  man,  the  work,  and  the 
machine  were  carefully  analyzed.  The  man  had  been 
receiving  $2  a  day,  and  he  turned  out  an  average  of  ten 
pieces  a  day.  In  other  words,  it  cost  the  company  20  cents 
a  piece  for  labor  on  his  work.  The  expert  insisted  that  a 
great  deal  more  could  be  obtained  from  the  man  and  the 
machine.  The  superintendent  did  not  believe  it,  but  was 
willing  to  try  out  the  suggestion  offered.  The  expert  told 
the  superintendent  that  the  work  was  worth  about  10  cents 
a  piece.  The  man  was  offered  10  cents  a  piece,  on  a  piece- 
work basis,  and  was  ready  to  quit  his  job,  but  the  superin- 
tendent prevailed  upon  him  to  try  it. 

To  give  the  workman  every  chance  to  succeed,  his  work 
was  laid  out  in  a  scientific  manner,  he  was  told  just  how  to 
handle  and  place  his  work  in  the  machine,  the  exact  speed 
the  work  was  to  be  run  at,  the  cut  that  was  to  be  taken  in 
the  metal  by  the  cutting  tool,  etc.,  etc.,  and  on  the  last  day 
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of  the  third  week  of  trial,  he  turned  out  thirty  pieces,  making 
$3  for  himself  instead  of  $2,  and  the  work  cost  his  employer 
only  10  cents  a  piece  instead  of  20  cents.  The  man  had 
literally  been  robbing  both  himself  and  his  employers  for 
years  without  either  one  of  them  being  aware  of  it,  which 
is  a  condition  that  exists  in  thousands  of  factories  today. 

In  another  instance,  there  was  to  be  made  in  a  factory 
a  certain  part  of  a  new  gasolene  engine.  Both  the  superin- 
tendent and  the  foreman  of  the  department  were  called  in 
by  the  expert  and  asked  what  they  thought  would  be  a  good 
record  day's  work  for  a  man  on  that  particular  piece.  Both 
of  these  men  were  old  employees  and  had  a  thorough  knowl- 
edge of  the  machine  on  which  the  work  was  to  be  done  and 
of  the  man  who  was  to  operate  it.  After  due  consideration, 
their  answer  was,  that  350  a  day  was  the  absolute  limit. 

In  the  meantime,  the  expert  had  studied  out  his  own 
method  of  handling  this  particular  piece  in  processing  it, 
the  speed  it  could  be  run  at,  the  changes  in  the  shape  of 
cutting  tools  that  were  necessary  to  remove  a  given  amount 
of  metal  in  a  given  time,  what  cuts  should  be  taken  first, 
and  just  how  the  work  and  the  machine  should  be  handled 
in  every  detail.  Having  this  knowledge  at  hand,  he  im- 
mediately told  the  superintendent  and  the  foreman  that  600 
was  to  be  the  limit  he  would  set  on  the  piece.  They  said 
emphatically  that  it  was  impossible,  but  at  the  end  of  the 
seventh  day  the  workman  turned  out  660  pieces  as  his  work 
for  that  day,  earning  a  bonus  of  10%. 

Broader  Applications  of  Scientific  Management 

These  two  instances  illustrate  only  individual  and  simple 
cases.  It  will  be  of  interest  to  see  how  this  sort  of  manage- 
ment has  worked  out  in  a  broader  application. 

A  certain  manufacturer  had  about  $300,000  invested  in 
equipment    His  factory  was  better  than  the  average,  and  so 
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were  his  foremen  and  men.  An  increasing  demand  for  his 
output  brought  him  to  the  point  where  it  seemed  necessary 
to  spend  at  least  another  $100,000  for  equipment.  His 
factory,  however,  was  located  in  a  large  city,  every  inch  of 
floor  space  that  he  had  was  occupied,  and  there  was  no  op- 
portunity for  hirn  to  purchase  adjacent  property  for  expan- 
sion.    So,  a  move  was  staring  him  in  the  face. 

The  manufacturer  in  this  case  knew  little  or  nothing  of 
scientific  management,  for  always  having  had  a  good  money- 
making  business,  he  had  never  interested  himself  in  such 
questions.  However,  the  problem  was  a  difficult  one  and 
he  employed  an  expert  to  go  into  his  factory.  The  result 
of  the  expert's  recommendations  was  an  increase  of  33% 
in  the  output  of  the  factory  in  a  period  of  six  months.  In 
many  instances  the  work  of  individual  tools  was  doubled. 
On  some  it  was  increased  25%  to  30%.  The  expert  hot 
only  saved  his  client  the  $100,000  investment,  but  also  the 
labor,  power  and  expense  that  would  have  been  required 
to  run  the  addition  to  the  factory  afterward.  In  fact,  he 
increased  the  efficiency  and  output  of  the  existing  equipment 
and  labor  to  such  an  extent  as  more  than  to  double  the  actual 
net  profits  of  the  business. 

In  the  three  cases  cited  on  the  foregoing  pages,  there 
was  unusual  opportunity  to  apply  the  principles  of  scientific 
management.  Experience  has  shown  that  some  kinds  of 
business  are  much  more  suited  to  these  labor  refinements 
than  are  others,  and  that  the  degree  to  which  they  can  be 
carried  depends  in  large  measure  on  the  nature  of  the 
business.  It  is  also  true  that  the  degree  of  efficiency  to' 
which  labor  may  be  developed  depends,  in  large  measure, 
upon  the  stability  of  the  labor,  as  well  as  upon  the  kind  of 
output  manufactured.  For  example,  a  certain  concern  em- 
ployed 2,200  shop  hands  regularly;  yet,  during  twelve 
months  they  laid  off  5,380  hands.    Such  instability  of  labor 
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as  this  makes  the  ultra  refinements  of  scientific  management 
simply  out  of  the  question. 

In  conclusion,  one  more  instance  may  be  cited  to  show 
the  economies  obtained  through  putting  a  factory  and  a  sales 
department  on  a  schedule  basis : 

A  concern  manufacturing  furniture  handled  its  business 
as  do  all  such  coftcems,  by  manufacturing  according  to  vary- 
ing stock  conditions.  That  is  to  say,  whenever  a  pattern 
number  ran  low,  a  cutting  order  was  put  in  for  some  quan- 
tity, according  to  the  superintendent's  or  manager's  judg- 
ment. Each  pattern  was  finished  up  to  a  certain  point,  and 
then  put  into  a  warehouse  until  shipped,  at  which  time  the 
final  finish  was  made.  This  resulted  in  three  undesirable 
conditions : 

1.  A  large  warehouse  inventory. 

2.  A  large  repair  expense  to  stock. 

3.  A  large  loss  on  "close  outs"  semiannually,  because 

the  cuttings  were  often  greatly  in  excess  of  sales, 
and  new  patterns  would  push  older  ones  out  of 
the  market. 

To  correct  these  conditions,  the  line  was  reduced  in 
variety  by  cutting  out  the  small  sellers ;  the  sales  department 
was  required  to  go  over  its  sales  records  on  the  remaining 
patterns,  and  from  them  prepare  a  statement  of  the  quantity 
it  would  agree  to  sell  of  each  pattern  each  month  for  the 
next  twelve  months ;  and  the  factory  was  scheduled  to  pro- 
duce each  month  the  sales  department's  estimate  of  sales. 

As  a  result  of  these  changes,  75%  of  the  total  output 
went  right  to  the  shipping  room  instead  of  to  the  warehouse ; 
the  inventory  was  reduced  $55,000;  $20,000  repair  work  to 
stock  was  reduced  to  $4,000,  and  the  semiannual  "close 
outs"  were  entirely  eliminated.  The  whole  plan  amounted 
to  a  saving  of  about  $24,500  a  year  and  a  withdrawal  of 
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$55,000  from  investment  Furthermore,  the  value  of  the 
output  was  increased  23%,  with  the  same  pay-roll  and  equip- 
ment, by  properly  organizing  the  factory  to  handle  work  on 
the  new  linesw 

Many  other  instances  could  be  cited,  but  those  given  will 
suffice  to  show  how  the  industrial  engineer  is  developing 
his  profession,  and,  in  a  measure,  to  what  extent  he  has  al- 
ready obtained  results.  He  is  not  merely  a  systematizer. 
He  is  not  simply  an  accountant.  To  him,  these  things  are 
only  a  means  to  an  end.  He  analyzes,  standardizes,  organ- 
izes, and  unifies  the  workings  of  an  industry  in  its  entirety, 
in  his  effort  to  obtain  maximum  production  at  minimum 
cost  and  with  minimum  investment.  He  might  well  be 
called  ''an  industrial  pilot  to  captains  of  industry." 
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CHAPTER   II 

ANALYZING  AN   INDUSTRIAL  MANAGER'S 
MONTHLY   BALANCE   SHEET 

An  analjrtical  treatment,  demonstrating  by 
^;nres  what  Unified  Accounting  does  and 
its  value  as  a  controlling  medinm  in  connec- 
tion with  finances,  inventories,  investments* 
sales,  pordiases,  expenses,  overheads,  produc- 
tion and  organization,  tt^ether  with  the  rela- 
tioo  of  these  to  one  another. 
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ANALYZING   AN    INDUSTRIAL   MANAGER'S 
MONTHLY   BALANCE   SHEET 

The  Work  of  a  Manager 

An  industrial  manager,  \n  undertaking  to  accomplish 
certain  results,  should  shape  his  organization  to  that  end, 
assign  the  work  to  be  done  to  the  various  department  heads, 
and  then,  himself,  supervise  their  handling  of  detail.  That 
is  the  whole  story  in  a  nutshell,  as  to  what  the  work  of  a 
manager  ought  to  be. 

But  a  manager  may  have  all  the  intellectual  power 
imaginable,  and  yet,  lacking  the  absolute  facts  with  which 
to  supervise  his  work,  he  is  likely  to  become  the  slave  of  his 
organization,  instead  of  its  master.  His  departments  will 
run  him,  instead  of  being  run  by  him.  The  ship  will  have 
twenty  captains,  instead  of  one,  and  it  will  be  impossible 
for  him  to  steer  a  definite  course  to  success. 

To  supervise  intelligently,  he  must  have  facts — absolute 
facts — concerning  the  operations  of  his  business,  at  all  points. 
Verbal  information  is  unreliable  and  always  incomplete. 
Special  reports  are  frequently  misleading.  If  he  depends 
upon  this  kind  of  information  to  guide  him  in  his  supervi- 
sion, he  is  at  the  mercy  of  various  department  heads,  and 
must  not  only  sacrifice  most  of  his  prestige,  but  will  fail  in 
producing  many  possible  economies,  and  will  usually  pile 
up  inventories  instead  of  dividends. 

To  direct  with  certainty,  he  must  be  able  to  judge  the 
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work  of  others  not  by  intentions,  promises,  and  excuses, 
but  by  cold,  hard  facts,  as  shown  by  some  comprehensive 
method  of  measuring  the  results  obtained  by  those  to  whom 
he  has  assigned  the  work. 

Purposes  of  Unified  Methods  of  Accounting 

The  tmified  methods  of  accounting  which  are  here  pre- 
sented are  intended  to  furnish  an  accurate  instrument  for 
measuring  results,  in  the  form  of  a  detailed  accounting 
system  fitted  to  every  element  in  a  business,  and  governed 
by  a  set  of  controlling  accounts.  The  installation  and  opera- 
tion of  such  a  system  is  usually  no  more  expensive  than 
the  fragmentary  systems  used  in  most  factories  today;  yet 
the  resulting  benefits  will  easily  be  recognized  by  any  manu- 
facturer who  will  carefully  study  and  apply  the  principles 
discussed. 

There  have  been  many  different  accounting  systems  con- 
structed for  manufacturing  concerns,  some  of  which  are  so 
elaborate  and  expensive  as  to  be  burdensome  and  top  heavy, 
simply  because  they  compile  regularly  much  information 
that  is  never  used  by  anyone.  By  these  unified  methods, 
however,  it  is  often  possible  to  trim  them  down  to  a  practical 
system  of  accounting  without  sacrificing  the  good  they  may 
have  accomplished  and  without  destroying  the  comparability 
of  the  data. 

What  is  required  of  any  accounting  system  is  certain, 
definite  information,  every  bit  of  which  is  usable  and  used, 
which  is  founded  on  basic  principles,  and  all  of  which  is  so 
unified  that  every  fact  it  presents  is  related  to  a  common 
whole. 

The  Monthly  Balance  Sheet 

Any  manager  who  is  giving  serious  thought  to  the 
success  of  his  business  desires  first  of  all  to  know  those 
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factors  which  control  not  only  the  business,  but  the  personnel 
of  his  organization  as  well.  Nothing  will  give  him  this  as 
well  as  an  analytical  monthly  balance  sheet 

The  manager  of  any  large  manufacturing  concern  should 
no  more  undertake  to  run  his  business  without  a  statistical 
monthly  balance  sheet,  than  should  a  superintendent  under- 
take to  make  an  automobile  without  detail  drawings. 

The  balance  sheets  of  many  manufacturing  concerns  ap- 
pertain to  little  more  than  commercial  transactions.  Usually, 
where  a  cost  system  has  been  developed,  bookkeeping  is 
one  thing,  cost  accoimting  is  another,  while  production  is 
treated  as  an  incident  in  so  far  as  accounting  is  concerned, 
and  often  anything  like  accurate  information  about  the  busi- 
ness as  a  whole  is  obtained  but  once  a  year. 

The  author  has  devoted  much  time  and  study  to  perfect 
a  unified  method  of  accounting  for  industrials  which  should 
be  to  the  manager  of  a  manufacturing  concern  what  detail 
drawings  are  to  a  superintendent,  i.e.,  something  definite  to 
work  from,  and  he  takes  pleasure  in  presenting  the  results 
of  his  labor  in  the  form  of  a  complete  set  of  balance  sheets 
(Form  1)  worked  out  in  detail,  showing  an  entirely  new 
arrangement  of  accounting,  as  obtained  by  unified  methods, 
especially  as  regards  factory  operations  and  production. 
These  sheets  represent  a  unification  of  all  cost  accounting, 
bookkeeping,  and  general  accounting  into  one  set  of  con- 
trolling accounts,  and  give  in  addition  the  complete  in- 
ventories of  production  as  well  as  the  costs  of  production. 

In  other  words,  if  a  factory  purchases  so  much  material, 
labor,  and  expense  each  month,  the  accounting  system  must 
render  an  inventoried  balance  of  these  items,  and  this  in 
turn  must  be  balanced  with  the  controlling  accounts.  By 
controlling  accounts  is  meant  a  set  of  accounts  that  will  give 
certain  balances  in  connection  with  a  business  entirely  inde- 
pendent of  accounts  as  carried  in  current  ledgers;  in  other 
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words,  the  balances  which  constitute  controlling  accounts 
are  obtained  from  one  source  and  compared  against  corre- 
sponding amounts  from  the  routine  accounting  work  of 
various  departments.  In  this  way,  an  absolute  check  on  the 
accounting  work  is  obtained,  as  well  as  a  control  over  the 
various  activities  of  the  organization. 

These  balance  sheets  should  be  completed  and  in  a 
manager's  hands  not  later  than  the  eighth  of  each  month 
for  the  month  previous.  During  the  month  a  "General 
Manager's  Daily  Digest"  is  used,  which  furnishes  informa- 
tion on  sales,  shipments,  finances,  purchases,  labor,  and 
schedules  in  such  a  way  that  these  balance  sheets  in  part 
are  a  monthly  summary  of  the  items  appearing  on  the  ''Daily 
Digest"  sheet.     (See  Form  2.) 

These  balance  sheets  show  in  detail  not  only  what  has 
taken  place  in  the  business  for  the  month,  but  also  gives 
comparisons  from  the  month  previous  and  cumulative  statis- 
tics down  to  date  for  the  year.  They  also  show  comparisons 
of  the  present  year  with  the  year  previous  on  the  same  dates. 
Further,  the  classification  and  statistical  comparison  as  a 
whole  are  such  as  will  not  only  give  any  manager  an  oppor- 
tunity to  take  immediate  action  in  planning  for  the  future, 
but  at  the  same  time  will  give  him  control  of  the  organization 
under  his  charge,  as  will  be  shown  in  the  general  analysis. 

In  analyzing  the  balance  sheets  shown  in  Form  1  as  they 
should  be  analyzed  by  the  manager  of  the  company,  it 
is  necessary  to  study  them  from  three  different  points  of 
view ;  first,  from  that  of  the  financier ;  second,  from  that  of 
the  executive;  and  third,  from  that  of  the  manufacturer. 

Analyzing  the  Balance  Sheet — From  the  Standpoint  of  the 
Financier 

Under  this  caption  there  are  four  prime  factors  of  suc- 
cessful operation  to  be  considered : 
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1.  The  solvency  of  the  company,  determined  by  a  com- 

parison of  its  assets  with  its  liabilities,  giving  due 
consideration  to  the  character  of  same. 

2.  Its  earning  capacity,  determined  by  comparing  its 

total  sales  against  gross  and  net  profits. 

3.  Its  earnings  as  compared  with  the  investments  made. 

4.  The  handling  of  the  business  as  a  whole. 

It  will  be  noted  in  the  balance  sheet  shown  in  Form  1,* 
that  current  assets  total  $197,924.10;  that  the  inventory  of 
materials  and  merchandise  amounts  to  $283,563.70.  This 
is  as  far  as  the  financier  can  go,  because  these  two  totals 
constitute  all  of  the  quick  assets,  which  amount  to  $481,- 
487.80.  Against  this  there  are  total  current  liabilities  of 
$170,685.78.  In  other  words,  there  is  $310,802.02  more 
in  quick  assets  than  there  is  in  current  liabilities.  A  busi- 
ness of  this  nature  would  be  entitled  to  carry  liabilities  to 
the  extent  of  at  least  one-half  of  its  total  quick  assets ;  there- 
fore, there  is  still  a  borrowing  capacity  of  not  less  than 
$70,000. 

The  profit  and  loss  account  shows  that  there  was  a  net 
profit  of  $14,955.63  for  January,  1917,  and  that  the  net 
profits  for  eight  months  have  been  $72,855  which,  on  the 
total  volume  of  sales  for  eight  months  ($785,804.75),  equals 
9.2%.  Therefore,  the  business  as  a  going  concern  is  in  a 
very  healthy  condition,  especially  in  view  of  the  fact  that 
the  net  increase  in  sales  for  the  current  month  has  been 
$42,745.14. 

The  total  assets,  including  investment  in  the  business, 
are  $859,643.16.  The  net  profits  for  eight  months  having 
been  $72,855,  the  business  is  paying  at  the  rate  of  about 
13%  per  annum  on  the  investments,  which  is  very  satisfac- 
tory. • 

*Ab  a  matter  of  convenience,  many  of  the  amounts  in  this  discussion  have 
been  given  in  round  numbers. 
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Conservatism  is  shown  in  the  management  of  the  busi- 
ness by  the  fact  that  depreciation  is  charged  into  costs 
monthly,  and  that  accrued  dividends  on  preferred  stock  are 
not  carried  in  Profit  and  Loss  Account,  General;  so  that, 
after  deducting  dividends  on  preferred  stock,  the  $63,532.72 
earnings  in  eight  months  are  free  to  be  applied  as  a  dividend 
on  common  stock  and  for  surplus,  according  to  the  decision 
of  the  directors. 

Accounts  receivable  have  increased  only  $20,000  on  an 
increased  sale  of  $42,000,  which  indicates  a  healthy  cash 
market.  Again,  current  assets  have  increased  by  over 
$13,000,  while  current  liabilities  have  decreased  by  $6,000. 
Accotmts  payable  have  increased  only  $12,000  as  against 
an  increase  of  $23,000  in  general  stores,  all  of  which  goes 
to  show  a  strong  tendency  to  discount  purchases. 

That  finances  are  being  well  handled  is  evidenced  by 
the  fact  that  for  the  eight  months  cash  discounts  and  interest 
received  have  amounted  to  $14,196.60;  furthermore,  the 
expense  in  the  office,  covering  all  accotmting  work,  has 
amounted  to  but  $21,098.63  for  the  same  period  of  time.  In 
other  words,  the  accounting  department  has  earned  about 
66^%  of  its  own  expense,  or  22%  of  the  entire  general 
commercial  expense;  therefore,  to  a  banker,  the  entire 
condition  of  the  business  would  be  most  satisfactory  in  every 
way,  and  one  in  which  there  would  be  no  question  concern- 
ing a  toan  of  $70,000  or  $100,000  if  for  any  reason  it  were 
required;  and  if  the  present  volume  of  sales  were  to  keep 
up,  an  increased  investment,  either  of  a  temporary  or 
permanent  kind,  would  probably  soon  become  necessary. 

Analyzing  the  Balance  Sheet— From  the  Standpoint  of  the 
Executive « 
When  a  manager  creates  an  organization  around  him, 
he  should  not,  as  is  too  often  the  case,  assume  the  responsi- 
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bilities  of  his  various  department  heads,  or  do  their  work 
for  them,  but  should  throw  the  whole  responsibility  on  them 
and  then  judge  them  altogether  by  results.  If  the  results 
are  not  satisfactory,  he  should  immediately  make  changes 
in  his  organization  and  get  men  big  enough  for  the  positions. 
To  be  able  to  work  on  these  lines  he  must  have  a  set  of 
controlling  accounts  that  control  not  only  the  finances  and 
investments  of  his  business,  but  his  organization  as  well. 
What  is  meant  by  this  is  illustrated  in  the  following  brief 
analysis : 

The  manager  would  first  check  up  the  cashier's  depart- 
ment by  asking  for  the  bank  balances  at  the  terminating 
period  of  the  balance  sheets.  If  they  check  with  cash  on 
hand  of  $25,070.20,  all  is  well. 

He  would  then  ask  the  billing  department  for  the  balance 
of  accounts  receivable  as  shown  on  the  customers  ledger, 
which  must  check  the  controlling  account  of  $120,172.80. 
If  their  balances  agree,  their  work  is  correct.  If  not,  they 
are  in  error  and  they  must  locate  the  discrepancy. 

The  bookkeeping  department  is  then  called  upon  for  the 
current  accounts  payable,  which  must  check  the  controlling 
account  of  $109,627.68.  If  it  does  not,  they  are  again  in 
error  and  must  locate  the  discrepancy. 

Next,  the  same  inquiry  applies  to  general  stores  inven- 
tory. The  stores  ledgers  must  check  the  controlling  account 
of  $112,490,  and  so  on  for  all  important  accounts  con- 
stituting liabilities  and  assets  as  shown  on  the  balance 
sheets. 

After  the  headn  of  these  particular  departments  have 
been  found  in  error  two  or  three  times  by  a  manager,  the 
moral  influence  that  these  controlling  accounts  have  over 
them  is  far-reaching,  as  it  not  only  compels  them  to  do  their 
V  work  right,  but  keeps  them  from  defalcation  of  any  kind. 
i'     This  in  itself  is  worth  many  times  what  it  costs  to  get 
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information  in  this  form,  as  it  in  a  way  really  constitutes  a 
self-auditing  system. 

Reviewing  further,  as  an  executive,  the  work  of  the 
organization  as  revealed  by  the  balance  sheet,  the  next  con- 
sideration is  the  collection  department.  From  this  must  be 
obtained  an  explanation  as  to  why  accounts  receivable  past 
due  have  been  allowed  to  increase  $7,314  or  a  little  over 
50%,  as  shown  on  the  balance  sheet;  and  also  why  notes 
receivable  have  been  allowed  to  increase  $512.25.  In  the 
collection  of  these  accounts,  however,  it  is  to  be  observed 
that  accounts  receivable,  consigned,  have  decreased  over 
$7,000.  This,  however,  reflects  a  credit  on  the  sales  de- 
partment rather  than  the  collection  department. 

At  first  glance  the  condition  in  the  purchasing  depart- 
ment is  not  altogether  satisfactory,  inasmuch  as  general 
stores  have  increased  $23,000,  while  factory  production  has 
had  a  slight  decrease  in  its  use  of  general  stores.  This  re- 
quires information  from  the  stores  department  as  to  what 
the  items  are  that  have  caused  an  increase  of  25%  in  the 
general  stores  inventory,  and  an  explanation  from  the  pur- 
chasing agent.  Nominally,  the  general  stores  inventory 
should  not  be  over  60  days'  factory  requirements,  as  most 
materials  can  be  obtained  in  less  time  than  this  from  the 
market.  The  production  sheet  shows  that  $45,000  worth 
of  general  stores  were  used  for  the  month,  which  would 
make  a  maximum  inventory  of  $90,000 ;  whereas  the  inven- 
tory is  seen  to  be  $112,490,  or  $22,490  too  much.  The 
decrease  in  inventory  on  work  in  progress,  semi-finished 
stores,  and  finished  stores,  will  be  taken  up  from  another 
point  of  view. 

From  investment  under  assets,  it  appears  that  better- 
ments have  taken  place  this  month  to  the  extent  of  $5,442.90. 
Further,  the  factory  production  sheet  shows  that  better- 
ments have  been  made  for  the  eight  months  to  the  extent 
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of  $22,780.  From  a  knowledge  of  factory  conditions,  this 
seems  excessive  for  the  current  month.  Therefore,  the  office 
manager  must  give  an  explanation  as  to  why  it  has  been 
necessary  to  expend  $1,100  for  office  furniture  and  fittings 
during  the  current  month,  which  is  apparently  an  excessive 
amount.  Next,  the  superintendent  is  asked  for  an  explana- 
tion as  to  why  it  has  been  necessary  to  spend  $4,342.90  for 
machinery  and  tools,  dies  and  jigs,  etc.,  during  the  current 
month. 

While  it  is  true  that  both  the  office  manager  and  the 
superintendent  have  an  absolutely  free  hand  in  making  ex- 
penditures, it  is  also  true  that  they  are  answerable  for 
exactly  what  they  do  every  thirty  days,  and  after  men  have 
been  under  such  management  as  this  for  a  few  months,  they 
think  out  their  problems  with  a  great  deal  of  care  before 
they  make  purchases  of  any  character. 

From  the  profit  and  loss  sheet  analysis,  the  sales  depart- 
ment is  to  be  complimented,  inasmuch  as  its  net  sales 
have  increased  $42,745.14  for  the  month;  especially  is  this 
so  after  looking  at  the  analysis  of  commercial  expense,  for 
while  sales  have  increased  42%,  selling  expense  has  only 
increased  14%  over  the  previous  month.  There  is  one 
thing,  however,  to  see  the  sales  manager  about  immediately, 
and  that  is  the  fact  that  sales  have  increased  $34,762,  or 
400%,  on  one  model,  while  they  have  been  reduced  by  over 
$20,000  on  another,  which  is  evidence  that  one  model  of 
machine  is  taking  the  place  of  another  in  the  market.  If 
this  is  so,  manufacturing  conditions  must  be  immediately 
adjusted  accordingly;  therefore,  a  complete  explanation  of 
the  means  which  have  been  adopted  to  increase  the  sales 
on  this  particular  model  is  demanded.  This  will  probably 
enable  the  manager  to  judge  whether  it  is  a  permanent  or 
temporary  increase  and  whether  it  is  local  or  general  in  its 
territorial  expansion. 
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The  whole  commercial  analysis  of  the  business,  with 
some  few  exceptions,  shows  it  to  be  fairly  satisfactory  from 
an  executive  point  of  view,  especially  in  view  of  the  small 
net  increase  of  $1,257.50  on  total  commercial  expense  as 
compared  with  the  total  increase  in  sales.  The  only  other 
point  in  this  connection  would  be  to  take  up  with  the  adver- 
tising manager  the  total  monthly  advertising  of  $4,168.90, 
which  could  possibly  be  reduced  for  a  while,  in  view  of  the 
increased  sales. 

The  average  yearly  percentage  of  commercial  expense 
to  sales  is  15%.  Therefore,  12.1%  is  extremely  satisfactory 
and  shows  that  this  percentage  has  been  reduced  during 
the  current  month  by  4.3%  over  the  previous  month. 

Analyzing  the  Balance  Sheet — From  the  Standpoint  of  the 
Manufacturer 

There  are  very  few  manufacturers  today  who  know 
what  production  they  ought  to  get  from  their  factories,  what 
they  are  getting,  or  in  what  shape  they  are  getting  it.  In 
other  words,  they  have  no  definite  control  over  the  opera- 
tions of  the  most  important  thing  they  have  to  deal  with, 
i.e.,  their  investment  in  plant,  material,  and  labor.  This  is 
what  a  unified  accounting  system  provides  for,  so  in  the 
present  instance  there  is  a  long  session  to  be  held  with  the 
superintendent. 

The  total  production  for  the  month  is  $110,800.57,  or 
$939.37  less  than  it  was  the  previous  month,  notwithstand- 
ing the  fact  that  productive  labor  has  been  increased  by 
$3,218,  as  shown  on  the  factory  production  sheet,  and  over- 
head, by  $2,101.85,  as  shown  by  the  increased  non-produc- 
tive labor  ($1,610)  and  non-productive  materials  ($491.85) 
on  the  factory  overhead  sheet. 

The  decrease  of  $290  in  general  stores  and  of  $6,441  in 
semi-finished  stores  would  seem  to  show  that  the  produc- 
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tion  for  the  month  has  been  obtained  by  an  abnormal  in- 
crease in  labor  on  the  work.  By  analyzing  a  little  further, 
it  will  be  seen  that  while  the  factory  used  $27,221  in  semi- 
finished stores,  it  only  delivered  back  to  semi-finished  stores 
$21,200,  and  that  out  of  the  total  production  $5,442  was 
charged  to  betterments. 

The  net  increase  in  total  production,  finished,  however, 
was  $16,188.  This  could  only  have  been  obtained,  in  this 
case,  by  reducing  a  previous  inventory  which  had  already 
had  much  labor  applied  to  it,  inasmuch  as  the  previous  work 
in  progress  was  $64,000,  while  the  net  work  in  progress  for 
the  current  month  is  only  $47,000.  "Assets — Inventory" 
shows  that  work  in  progress  was  reduced  $17,127.55,  semi- 
finished stores  $13,021.25,  and  finished  stores  $1,814.38; 
or  a  total  of  $31,963.18,  which  is  exactly  the  amount  neces- 
sary to  make  the  increased  sales  of  $42,745,  the  cost  of  which 
is  shown  to  be  $31,963.18. 

This  means  that  while  the  factory  has  delivered  enough 
to  meet  sales  requirements  for  the  current  month,  it  has 
drawn  down  inventories  on  work  previou:^ly  done  to  the 
extent  of  over  $31,000,  and  consequently  is  that  much 
behind  sales  in  its  production  for  the  month.  Therefore, 
for  the  coming  month  under  present  sales  conditions,  the 
factory  would  fall  behind  in  its  deliveries  by  something  like 
$50,000,  except  for  the  fact  that,  as  shown  under  assets, 
there  is  $47,000  work  in  progress,  $67,000  worth  of  semi- 
finished stores,  and  $56,000  of  finished  stores  to  draw  upon. 

It  will  not  do,  however,  to  reduce  these  inventories,  as 
they  are  not  even  normal  as  it  is.  $56,000  represents  only 
about  12  days'  shipping  requirements,  while  the  inventory 
ought  never  to  be  less  than  30  days'  requirements.  Semi- 
finished stores  of  $67,000  represent  only  a  production  of  a 
little  over  60  days,  as  during  the  current  month  $27,000 
was  used  in  the  factory  and  $7,000  was  sold  in  parts,  while 
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work  in  progress  is  low  by  about  $17,000;  therefore,  the 
condition  of  the  whole  factory  has  to  be  keyed  up,  as  the 
inventories  are  all  out  of  balance  in  their  relation  to  one 
another. 

To  do  this,  the  factory  must  be  re-scheduled ;  more  labor 
must  be  put  into  the  departments  of  first  operation;  and 
next  month's  balance  sheet  ought  to  show  an  increase  in 
the  use  of  general  stores  of  at  least  $20,000  or  $25,000,  in 
order  to  get  work  coming  through  the  factory  fast  enough. 
Therefore,  in  view  of  this  situation,  it  is  fortunate  that 
general  stores  inventory  has  been  increased  diu-ing  the 
present  month  by  $23,000. 

The  factory  overhead  for  the  month  shows  80.27%, 
which  is  a  reduction  of  1.52%  for  the  month  previous;  and 
so  far  as  this  goes,  it  is  very  satisfactory.  There  are  also 
a  large  number  of  similar  details  in  comiection  with  this 
balance  sheet  that  could  be  analyzed,  such  as  the  percentage 
of  profits  on  the  different  items  sold,  the  percentage  relation 
between  depreciation  and  repairs,  the  various  ratios  between 
non-productive  and  productive  elements,  etc.,  etc. 

Availability  and  Value  of  Unified  Balance  Sheet 

It  should  be  explained  that  both  in  principle  and  detail 
these  unified  methods  of  accounting  can  be  applied  to  any 
kind  of  manufacturing  business,  according  to  its  own  par- 
ticular requirements.  No  matter  what  a  concern  manu- 
factures, it  can  only  use  labor,  material,  and  expense  as 
processing  factors,  and  can  only  buy  and  sell  as  commercial 
factors;  and  the  principles  laid  down  apply.  If  necessary, 
inventories  can  always  be  divided  up  into  more  or  less 
numerous  accounts;  as  can  also  labor  and  material  or  ex- 
pense of  any  kind;  in  other  words,  we  can  take  the  prime 
totals  of  assets,  such  as  current,  inventory,  and  investment, 
and  divide  them  up  into  any  classification  tliat  may  be  re- 
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quired.  The  same  may  be  said  of  liabilities,  also  revenue 
and  costs  of  revenue,  and  so  on  for  the  other  various  divi- 
sions that  have  totals. 

The  value  of  these  balance  sheets  is  also  greatly  increased 
where  data  from  the  previous  year  are  filled  in,  as  provided 
for  in  the  last  column,  for  a  comparison  of  contractions  or 
expansions  in  volume  can  then  be  made  on  a  long  range 
basis.  Sufficient  has  been  said  to  show  the  purpose  of  these 
accounting  methods,  their  scope,  and  also  their  value  to  any 
executive  who  wants  to  manage  a  business  on  anything 
like  a  scientific  basis  and  keep  right  up  to  the  minute  in  his 
work. 

If  any  manufacturer  will  give  the  time  to  analyze  his 
own  business  in  the  manner  indicated,  it  will  not  take  him 
long  to  determine  the  invaluable  assistance  such  accounting 
methods  can  afford  him;  and  the  feeling  of  security  he 
would  have  in  handling  his  business  by  reason  of  being  in 
absolute  control  of  it,  justifies  many  times  over  the  expense 
and  trouble  incident  to  their  installation. 

Manager's  Daily  Report 

Nothing  is  of  more  value  to  a  manager  than  a  daily 
report  showing  the  relative  value  of  sales  and  shipments, 
and  in  addition,  finances,  bank  balances,  and  such  other 
general  information  regarding  agencies,  number  of  em- 
ployees, etc.,  as  may  be  necessary  to  him.  Such  a  report  is 
given  in  Form  2,  which  will  at  least  offer  a  suggestion  to 
any  manager  for  developing  a  report  of  this  character  for 
any  particular  business. 

The  arrangement  of  the  items  under  sales  and  shipments 
should  be  made  to  correspond  practically  with  the  same 
items  as  shown  on  the  monthly  balance  sheet,  which  in 
reality  are  a  recapitulation  of  a  general  sales  analysis  made 
at  the  end  of  the  month. 
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Further  information  can  be  supplied  on  this  report, 
such  as  any  outstanding  obligations  in  the  shape  of  purchase 
orders,  together  with  such  data  as  ''purchases  made"  of 
different  commodities  each  day.  Other  items  will  suggest 
themselves  to  any  manager  according  to  his  needs  for 
information. 
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A  method  for  making  purchases  and  follow- 
ing them  up — ^the  recording  and  checking  of 
all  such  transactions,  and  the  receiving  and 
checking  of  the  goods  purchased. 


Digitized  by  VjOOQIC  ^ 


/ 


Digitized  by  VjOOQIC 


CHAPTER    III 
PURCHASING  AND   RECEIVING 

Work  of  the  Purchasing  Department 

While  this  chapter  confines  itself  principally  to  the 
specifications  and  forms  required  to  make  purchases,  refer- 
ence is  made  in  several  instances  to  a  stores  keeper  and 
stores  recorder,  simply  to  show  the  relation  between  the 
purchasing  agent  and  stores,  and  to  evidence  the  fact  that 
any  organization  must  be  so  worked  out  that  the  general 
stores  keeper  may  be  responsible  solely  to  the  purchasing 
department : 

1.  For  the  receiving  and  checking  of  all  materials 

against  original  purchase  orders,  in  such  manner 
that  all  purchases  can  be  checked  before  being 
recorded  on  stores  ledgers. 

2.  For  the  physical  storage  of  materials  and  the  de- 

livery of  same  to  the  factory  at  either  the  store- 
rooms or  the  factory  departments,  as  may  best 
conform  to  the  factory  requirements. 

Purchase  Specifications 

To  make  intelligent  and  satisfactory  purchases,  a  pur- 
chasing department  should  be  guided  and  directed  in  every 
instance  by  specifications,  as  to  both  quantity  and  quality, 
for  everything  that  is  to  be  bought.  Therefore,  it  is  per- 
tinent to  take  up  at  this  point  the  following  facts : 

If  a  schedule  for  the  making  of  goods  to  be  sold  has 
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been  authorized,  it  should  carry  with  it  authorization  to 
purchase  the  material,  labor,  and  expense  necessary  for  its 
completion. 

If  a  betterment  or  repair  order  has  been  authorized,  the 
same  rule  applies ;  and  if  office,  operating,  and  factory  sup- 
plies have  been  covered  by  a  maximum  and  minimum 
amount  for  stores,  this  should  be  a  standing  authorization 
for  purchase  up  to  the  maximum  amounts.  In  this  way 
the  manager  is  relieved  from  the  tremendous  amount  of 
detail  incident  to  passing  on  every  requisition  for  purchase. 
Therefore,  a  production  department  should  prepare  and 
furnish  to  the  purchasing  department  detailed  specifications 
as  to  quantity  and  quality  of  material  required  for  goods  to 
be  manufactured  for  sale. 

On  all  betterment  and  repair  orders  which  have  been 
O  K'd  by  a  manager,  whether  for  the  benefit  of  the  produc- 
tion department,  factory  superintendent,  or  any  other  de- 
partment head,  specifications  for  quantity  and  quality  of 
material  should  be  furnished  by  the  originator  of  the  requisi- 
tion, but  perhaps  should  not  in  all  instances  be  prepared  by 
him. 

On  all  operating  and  general  supplies,  so  far  as 
practicable,  standard  specifications  should  be  furnished  the 
purchasing  department  by  the  factory  or  engineering 
laboratories. 

Purchase  Requisition 

Purchase  requisitions  prepared  by  people  absolutely 
familiar  with  what  is  required  as  regards  kinds,  quantities, 
dimensions,  times  of  delivery,  etc.,  give  the  purchasing 
department  an  opportunity  to  devote  all  of  its  time  to  the 
buying  and  getting  in  of  material  on  the  dates  required. 

Purchase  requisitions  should  be  made  out  in  triplicate 
at  least,  one  copy  on  white  paper  for  the  originator  of  the 
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requisition;  one  copy  on  yellow  pspcr  for  the  purchasing 
agent ;  and  one  copy  on  pink  paper  for  the  stores  recorder. 
(See  Form  3.) 

When  the  stores  keeper  has  need  of  materials,  either  to 
cover  schedule  requirements,  to  bring  his  stock  above 
minimum,  or  because  of  a  general  stores  requisition  for 
which  he  cannot  supply  the  material,  he  should  make  out  a 
purchase  requisition,  send  yellow  and  pink  copies  to  the 
stores  recorder,  and  keep  the  w^hite  copy  himself  until  the 
goods  are  received.  The  stores  recorder  will  check  the 
requisition  with  the  stores  ledgers,  fill  in  the  additional  data 
required,  keep  pink  copy,  and  send  yellow  copy  to  the  pur- 
chasing agent  for  execution. 

In  case  the  superintendent,  or  any  other  person  author- 
ized to  do  so,  requires  material  which  must  be  purchased, 
he  may  make  out  a  purchase  requisition,  holding  white  copy, 
and  send  yellow  and  pink  sheets  to  the  stores  recorder  who 
will  check  as  above  and  forward  yellow  copy  to  purchasing 
agent 

This  procedure  applies  to  anything  which  is  to  be  pur- 
chased, whether  for  a  production,  betterment,  or  repair 
order,  or  for  general  or  special  suj^lies,  as  in  this  case  the* 
unit  of  organization  for  handling  materials  is  complete. 
There  are,  however,  in  very  large  plants  or  where  several 
plants  are  controlled  from  one  central  oflice,  reasons  why  a 
separate  order  department  should  be  established  to  handle 
all  planning  and  specification  work  and  to  control  all  pur- 
chase orders,  but  they  are  the  exception,  not  the  rule;  QO^'V 
of  all  industrials  should  be  organized  along  the  lines  cited 
above. 

The  manager,  superintendent,  or  an  order  department, 
should  O  K  all  purchase  requisitions  for  manufacturing  or 
operating  supplies  not  covered  by  maximum  and  minimum 
amounts,    and    for   all   materials    required    in    excess    of 
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authorized  scheduled  quantities.  Requisitions  for  all  office 
supplies,  printed  matter,  and  catalogues  should  be  O  K'd 
by  the  manager,  as  should  also  all  original  contracts  cover- 
ing schedule  requirements. 

The  purchase  requisition  must  in  every  case  be  checked 
by  the  stores  recorder  before  going  to  the  purchasing  agent, 
so  that  material  on  hand  can  be  checked  and  utilized,  or  sub- 
stitution made  if  possible.  He  should  fill  in  on  the  pur- 
chase requisition  (Form  3)  the  "Quantity  on  Hand,'*  the 
"Quantity  on  Order,"  net  "Quantity  to  Buy,"  and  "Descrip- 
tion of  Item — or  Symbol"  (symbol  to  be  given  if  used)  ; 
also  giving  "Last  Price,"  which  he  obtains  from  his  stores 
ledger.  This  furnishes  the  purchasing  agent  with  full  in- 
formation as  to  requirements  and  facilitates  the  placing  of 
purchase  orders.  The  purchasing  agent  should  be  furnished 
by  the  production  department  with  all  data  relative  to  manu- 
facturing schedules,  in  ample  time  for  him  to  do  the  neces- 
sary shopping  around  and  contracting. 

From  the  foregoing  it  is  apparent  that  absolutely  nothing 
should  be  ordered  directly  by  the  superintendent  or  by  heads 
of  departments;  that  all  purchase  requisitions  must  be 
checked  by  the  stores  recorder;  and  that  the  stores  keeper 
and  stores  recorder  must  assume  full  responsibility  for 
goods  bought  and  for  their  distribution  to  some  other  form 
of  inventory. 

In  this  connection  it  must  be  borne  in  mind  that  the 
general  stores  keeper  is  nothing  more  or  less  than  a  custodian 
of  the  company's  property  and  that  he  is  accountable  for  its 
disposition  just  as  much  as  a  cashier  or  comptroller  is 
responsible  for  the  disposition  of  money  intrusted  to  his 
custody,  and  that  a  proper  system  of  handling  general  ac- 
counts for  the  company  calls  for  just  as  close  recording  work 
on  stores-keeping  as  it  does  for  actual  money.  Therefore, 
no  matter  by  whom  this  purchase  requisition  is  made  out. 
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it  must  first  be  handed  to  the  stores  recorder  who  will  check 
it  with  the  general  stores  ledger  to  determine  whether  he 
has,  or  has  not,  any  of  the  goods  required  on  hand  or  on 
order,  or  a  satisfactory  substitute;  then,  and  then  only, 
sending  it  to  the  purchasing  agent,  as  corrected  by  him,  to 
make  the  purchase-  This  will  not  only  prevent  overbuying, 
but  wiir  often  enable  substitution  of  material  to  be  made  for 
many  kinds  of  small  jobs. 

This  mode  of  procedure  gives  the  stores  keeper  and 
stores  recorder  absolute  control  of  the  quantities  and 
amounts  of  goods  that  are  on  hand,  whether  as  applied 
to  specific  requirements,  or  as  applied  to  maximum  and 
minimum  quantities  of  standard  materials. 

In  every  instance  possible,  the  full  information  called 
for  by  the  purchase  requisition  should  be  filled  in  for  the 
guidance  of  the  purchasing  agent,  as  it  will  save  a  vast 
amount  of  time,  both  in  letter-writing  and  telephone  work, 
when  making  purchases. 

Purchase  Order 

In  connection  with  the  purchase  requisition  (Form  3), 
the  purchasing  agent  must  be  provided  with  a  form  that 
will  constitute  a  contract  for  the  purchase,  as  open  order 
placing,  without  proposals  or  bids,  is  very  dangerous  and 
should  never  be  tolerated  except  in  an  extreme  emergency. 
To  meet  this  requirement  most  conveniently,  the  form  of 
the  purchase  order  should  be  specific  enough  in  its  arrange- 
ment and  detail  to  constitute  a  contract. 

A  contract  must  specify  quality,  quantity,  price,  time  of 
delivery  and  point  of  destination,  and  an  understanding  as 
to  transportation  charges.  But  few  purchase  orders  would 
seem  to  cover  these  points  as  a  regular  practice.  The  one 
illustrated  in  Form  4  does. 

The  purchase  order  should  be  made  out  in  several  copies. 
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The  first  or  white  sheet  goes  to  the  vendor;  the  third 
sheet,  which  is  pink,  goes  to  the  stores  recorder ;  while  the 
second  sheet,  which  is  yellow,  is  held  by  the  purchasing  agent 
and  filed  by  him  with  the  yellow  copy  of  the  purchase  requisi- 
tion. The  fourth,  blue  sheet,  without  quantity  or  price,  will 
be  filed  by  the  receiving  clerk  from  which  to  check  descrip- 
tion of  materials  received  when  not  accompanied  by  memo- 
randum. By  this  color  scheme  the  distinction  of  each  sheet 
can  be  determined  at  sight.  PinlcsbfiSt?  for  either  requisi- 
tions or  purchase  orders  belong  t^jw  stnr^f  rr^^rfkr  and 
yellow  sheetsbelong  to  ^hf  p"*'^^^sinci^gf^t-  Additional 
copies  of  the  purchase  order  may  be  supplied  the  production 
department  and  also  the  accounting  department  so  that 
invoices  as  they  come  in  may  be  numbered  and  checked. 

On  the  bottom  of  the  purchase  order  there  are  figures 
representing  dates,  from  1  to  31.  These  are  provided 
especially  for  reminder  purposes  to  facilitate  purchasing 
When  the  purchasing  agent  makes  a  purchase  which  he 
wishes  to  have  followed  up,  he  puts  a  check  mark  on  the 
date  on  which  he  expects  these  goods,  or  expects  to  hear  in 
regard  to  them,  and  also  a  pencil  figure  above  the  date 
denoting  the  month;  thus,  if  a  purchase  was  made  on  the 
15th  day  of  the  6th  month  and  the  goods  were  not  expected 
for  60  days,  he  would  place  a  figure  8  over  the  figure  IS  on 
the  purchase  order;  or,  if  in  30  days  he  wanted  to  make 
inquiry,  he  woidd  in  addition  put  7  over  the  15. 

The  filing  clerk  makes  a  memorandum  of  this  order 
number  on  a  tickler  card  in  the  purchasing  agent's  tickler, 
so  that  on  the  date  checked  the  file  containing  the  order  and 
its  correspondence  will  be  handed  to  the  purchasing  agent 
for  his  attention.  This  makes  an  automatic  tickler  system 
in  connection  with  purchasing  that  does  away  with  the 
necessity  for  any  other  kind  of  follow-up  system.  Any 
further  information  required  for  follow-up  purposes  can. 
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of  course,  also  be  shown  on  these  same  tickler  cards.  All 
the  orders  or  data  required  to  be  brought  up  on  any  particu- 
lar date  will  be  put  on  one  card  and  this  card  will  be  filed 
ahead  under  the  index  of  the  date  required.  (See  Form  5.) 
The  purchasing  agent  should  also  keep  a  perpetual  price 
file.  A  card  should  be  made  out  for  each  concern  from 
which  goods  are  bought  and  on  this  card  one  or  two  lines 
should  be  given  to  each  of  the  articles  purchased  from  them; 
the  price  and  date  of  quotation  should  be  given  after  each 
article,  and  when  any  change  is  made  in  quotation,  this 
price  card  should  also  be  changed  showing  date  of  new 
quotation.  In  this  way  the  purchasing  agent  has  always 
before  him  the  price  of  all  material  according  to  last  quota- 
tion. This  would  not  apply  to  special  items  bought  very 
infrequently. 

Material  Receipt  and  Notice 

Having  requisitioned  goods  and  provided  a  means  for 
purchasing  them,  the  next  step  is  to  receive  them  at  the 
factory.  Consequently,  for  the  receiving  department  a 
"Material  Receipt  and  Notice"  (Form  6)  has  been  provided 
as  the  first  step  toward  this  end.  All  receipts  of  whatever 
nature  should  be  checked,  counted,  weighed,  and  entered 
upon  this  receipt.  Under  no  circumstances  can  the  goods 
be  checked  from  the  original  invoice,  as  their  receipt  must 
be  invariably  entered  on  this  form. 

The  material  receipt  and  notice  should  be  made  out  in 
several  copies  but  must  conform  to  the  proper  color  scheme. 
The  following  represents  its  full  complement  and  disposi- 
tion: a  yellow  sheet,  which  is  to  be  given  to  the  purchas- 
ing agent;  a  pink  sheet  for  the  stores  recorder;  a  blue  sheet, 
together  with  the  goods,  for  the  stores  keeper ;  a  white  sheet, 
when  necessary,  to  the  production  department;  and  one 
sheet  to  be  retained  by  the  receiving  clerk  and  filed  in  alpha- 
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betical  order  under  the  name  of  the  concern  ordered  from. 
Upon  receipt  of  this  memorandum,  the  purchasing  agent 
should  immediately  send  out  to  the  stores  recorder  the 
original  invoice.  As  soon  as  the  stores  recorder  receives  the 
original  invoice  for  any  goods,  it  will  be  his  signal  to  bring 
together  all  four  papers  of  the  transaction  held  by  him,  viz : 

1.  Material  receipt  and  notice,  as  made  out  by  the  re- 

ceiving clerk  (pink  sheet). 

2.  The  triplicate  of  the  original  "Purchase  Order" 

(pink  sheet). 

3.  His  own  copy  of  the  purchase  requisition  (pink 

sheet). 

4.  The  invoice  from  the  dealer. 

This  method  leaves  absolutely  no  excuse  for  the  stores 
recorder's  not  getting  the  proper  count  and  record  of  all 
goods  received,  and  it  will  settle  all  questions  of  difference 
that  may  arise  as  to  quantity,  price,  etc.,  before  entry  is 
made  in  his  stores  ledgers;  in  this  way  making  the  ledgers 
absolutely  reliable  for  the  items  which  they  cover. 

It  may  be  necessary  under  some  conditions,  such  as  an 
urgent  demand  for  material,  slow  arrival  of  material,  or 
non-arrival  of  invoices,  to  enter  goods  on  the  stores  record 
as  received  before  checking  with  the  invoice,  but  this  prac- 
tice should  not  be  followed  as  a  general  rule. 

The  purchasing  agent  should  impress  all  creditors  with 
the  fact  that  invoices  must  be  promptly  forwarded  so  that 
they  will  arrive  by  the  time  the  goods  do;  therefore,  on 
the  purchase  order  is  a  "Notice"  for  this  purpose  which 
reads,  '^All  goods  are  held  subject  to  your  order  until  we 
receive  an  invoice/*  This  means  that  no  goods  should  go 
into  stock  until  the  invoice  is  received,  so  that  in  case  of 
shortage  or  overage,  or  a  lack  of  specified  quality,  adjust- 
ments can  be  made  to  cover  any  consignment  before  it  loses 


Digitized  by  VjOOQIC 


PURCHASING    AND    RECEIVING 


51 


its  identity  by  being  absorbed  into  stock  or  made  up  into 

product. 

Under  no  circumstances,  except  to  obtain  discounts  from 

reliable  firms,  should  payment  be  made  on  consignment  of 

goods  until  they  have  been  checked  as  indicated  above. 

After  this  checking  has  been  done,  the  purchase  requisition, 

the  copy  of  the  purchase  order,  and  the  invoice,  all  duly 

stamped  and  attested  by  the  stores  recorder  as  being  correct, 

should  be  immediately  sent  to  the  accounting  department  for 

audit  and  payment,  a  copy  of  "Material  Receipt  and  Notice" 

remaining  permanently  with  the  receiving  department. 

• 
Filing  Purchase  Requisitions 

The  factory  may  have  requisitioned  something  the  stores 
keeper  did  not  have  on  hand;  if  so,  the  stores  keeper  will 
immediately  make  out  a  purchase  requisition,  attach  the 
genergLstores  requisition  to  it,  and  file  in  a  temporary  file. 
When  the  copy  of  the  purchase  order  is  received  by  him, 
he  wifl  withdraw  from  the  file  the  purchase  requisition 
which  this  covers  and  file  them  together  alphabetically  under 
the  name  of  the  concern  ordered  from. 

As  soon  as  the  original  invoice  for  such  goods  has  been 
checked  and  entered  on  the  stores  ledger,  the  general  stores 
requisition  will  be  honored  and  properly  charged ;  while  the 
purchase  requisition,  copy  of  the  purchase  order,  and  ma- 
terial receipt  and  xiotice  will  be  attached  to  the  original 
invoice  and  forwarded  to  the  accounting  department. 

Filing  Purchase  Orders 

Vertical  filing  cabinets  should  be  provided  for  the  pur- 
chasing agent,  and  in  these  cabinets  all  purchase  orders  must 
be  filed  in  serial  order.  As  soon  as  a  purchase  order  is  made 
out,  a  file  must  be  started,  and  in  this  file  must  be  imme- 
diately placed  with  the  purchase  order,  the  purchase  requisi- 
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tion;  then  all  correspondence  relating  to  this  particular  pur- 
chase order  must  be  carried  in  the  same  file.  When  the 
goods  are  received,  the  file  must  also  contain  the  material 
receipt  and  notice;  or,  if  goods  are  rejected,  the  form  or 
letter  showing  material  rejected  must  be  placed  in  this  file, 
together  with  any  and  all  other  papers  incident  to  this  par- 
ticular purchase  order,  it  being  understood,  however,  that 
all  correspondence  and  papers  (including  quotations  on 
machinery  and  shop  equipment),  not  connected,  directly  or 
indirectly,  with  the  purchase  order,  are  to  be  filed  in  the 
regular  files  under  subject  indexing.  This  will  cover  the 
purchasing  order  files  both  by  number  and  by  alphabet  and 
in  this  way  a  central  filing  and  mailing  department  can  be 
established. 

The  purchasing  agent  should  have  a  small  set  of  cards 
— one  card  for  each  different  firm,  from  whom  the  company 
buys  goods — on  which  will  appear  the  various  dates  and 
order  numbers  for  each  different  purchase  made  of  that  par- 
ticular firm.  For  instance,  the  card  headed  "Cleveland  Twist 
DriU  Co.''  might  have  on  it  6/30,  125 ;  7/5,  272;  7/10,  396; 
7/18, 987 ;  each  of  which  would  indicate  a  different  purchase 
order  number  and  its  date.  By  referring  to  the  cards  of 
this  concern,  all  the  papers  from  the  "Qeveland  Twist  Drill 
Company"  can  be  obtained  relative  to  any  purchases  made 
from  them.    (See  Form  7.) 

Purchase  orders  should  be  back-file  referenced,  i.e.,  if 
orders  Nos.  1,  17,  27,  40,  etc.,  have  been  placed  with  the 
Crucible  Steel  Company,  order  No.  40  should  have  in  red 
ink  in  a  circle  in  the  upper  right-hand  corner,  the  number  27, 
which  means  that  order  27  is  the  previous  order  given  that 
company;  and  if  order  No.  40  is  not  the  particular  one 
sought,  then  order  27  will  be  looked  at.  Order  27  will 
have  on  it  No.  17,  etc.  This  method  enables  a  clerk  to  find 
all  purchase  orders  placed  with  a  certain  company  by  taking 
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note  of  the  last  order  placed.  By  this  means  information 
can  be  had  as  to  the  number  of  purchase  orders  placed  with 
any  one  concern,  and  also  as  to  the  degree  of  regularity 
with  which  such  purchases  were  made. 

Filing  Material  Receipt  and  Notice 

This  receipt,  as  before  stated,  is  made  out  in  five  copies 
by  the  receiving  clerk,  one  copy  of  which  is  kept  by 
him,  one  sent  to  the  stores  keeper,  one  to  the  purchasing 
agent,  one  to  the  planning  department,  and  one  to  the  stores 
recorder.  When  the  purchasing  agent  receives  this  material 
receipt  and  notice,  it  is  a  signal  for  him  to  look  up  immedi- 
ately the  invoice  and  to  handle  it  in  accordance  with  the  in- 
structions which  are  given  hereafter. 

As  soon  as  the  stores  keeper  receives  his  copy  of  ma- 
terial receipt  and  notice,  it  is  a  notification  to  him  to  prepare 
to  receive  the  goods,  physically  or  otherwise,  and  in  many 
instances  they  should  be  rechecked  by  him.  If  the  goods 
received  have  been  specially  ordered  by  anyone  in  the 
factory,  his  file  will  contain  the  general  stores  requisitions, 
and  these  goods  should  be  immediately  sent  to  fill  such 
requisitions. 

The  copy  sent  to  the  planning  department  should  be 
destroyed  after  it  has  served  its  purpose,  while  the  one 
to  the  stores  recorder  should  be  disposed  of  as  previously 
indicated. 

Special  Instructions  for  Handling  Invoices 

All  invoices,  upon  receipt,  should  go  first  to  the  account- 
ing department  to  be  numbered  and  registered  and  then  be 
immediately  sent  to  the  purchasing  agent. 

The  receiving  of  invoices  in  duplicate  should  be  dis- 
couraged whenever  it  is  possible.  If  a  company  operates 
several  factories  from  one  central  point,  however,  it  may  be 
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necessary  to  have  invoices  in  duplicate.  If  they  are  so  re- 
ceived, one  copy  should  immediately  upon  its  receipt  be 
stamped  "duplicate"  in  large  letters  across  its  face. 

When  the  purchasing  agent  receives  an  invoice  from  a 
shipper,  he  must  take  his  copies  of  the  purchase  order,  pur- 
chase requisition,  and  material  receipt  and  notice,  and  check 
them  against  the  invoice.  If  the  price,  quantity,  and  quality 
of  the  goods  received  are  found  to  be  correct,  he  should  O  K 
these  in  the  proper  places  on  the  invoice,  and  immediately 
forward  this  invoice  to  the  stores  recorder  who,  as  before 
stated,  will  recheck  these  papers,  attach  them  to  the  invoice 
and  immediately  forward  them  to  the  accounting  depart- 
ment. 

In  the  event  of  there  being  a  difference  in  the  price, 
quantity,  or  quality  of  the  goods,  the  purchasing  agent  should 
make  out  a  claim  voucher,  giving  the  exact  quantity  and 
quality  of  the  goods  received,  also  the  amount  of  the  claim, 
what  it  is  for,  and  on  whom  it  is  made.  He  must  attach 
this  to  the  original  invoice,  and  send  it  to  the  stores  recorder. 
(See  Form  8.) 

When  the  stores  recorder  receives  an  invoice  with  a 
claim  voucher  attached,  he  will  enter  in  his  Stores  account 
the  quantity  of  the  goods  received  as  designated  by  the 
material  receipt  and  notice,  check  invoice  accordingly,  and 
if  claim  is  for  shortage  of  goods  to  be  filled  by  subsequent 
shipment,  he  must  send  only  the  invoice  to  the  accounting 
department.  If  this  claim  is  for  other  than  shortage,  he 
will  attach  all  of  his  papers  and  forward  them  to  the  ac- 
counting department  as  already  described. 

When  the  accountant  receives  an  invoice  with  a  claim 
voucher  chargeable  to  the  consignor  attached,  he  will  deduct 
the  amount  of  claim,  in  the  deduction  column,  from  the 
original  invoice  to  the  credit  of  the  consignor,  and  charge 
the  Stores  account  with  the  net  quantity.     If  the  claim 
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voucher  is  chargeable  to  a  party  other  than  the  consignor, 
however,  the  accountant  must  then  enter  the  amount  of  the 
original  invoice  to  the  credit  of  the  consignor  and  charge 
the  Stores  account  with  same,  and  then  make  out  a  charge 
voucher  to  cover  the  amount  of  the  claim,  crediting  stores, 
and  charging  the  party  designated  by  the  purchasing  agent 
for  the  amount  of  the  claim. 

It  can  readily  be  seen  that  this  not  only  allows  for  the 
immediate  entry  of  material  into  stores,  together  with  its 
price,  but  that  there  is  no  chance  of  paying  the  amount  in 
full  when  there  is  a  claim  against  the  creditor. 

When  the  claim  is  allowed  and  a  credit  memorandum  is 
received  from  the  consignor,  it  must  only  be  attached  to  the 
charge  voucher ;  no  entry  of  it  is  made,  in  the  event  of  claim 
being  made  for  a  shortage  in  shipment,  as  the  additional 
material  sent  at  some  subsequent  date  must  have  a  new 
invoice. 

Upon  advice  from  the  consignor  to  the  purchasing  agent 
that  goods  have  been  back  ordered,  in  whole  or  in  part,  or 
if  for  any  other  reason  the  purchasing  agent  wishes  to  cancel 
an  order  and  does  so,  copies  of  this  cancellation  should  be 
forwarded  to  the  stores  keeper,  production  department,  and 
stores  recorder  who  will  forward  his  copies  on  file  for  that 
order  to  the  accounting  department,  marking  them  "Balance 
Cancelled"  and  giving  date. 

All  freight  or  express  bills  presented  must  be  checked 
with  receiving  clerk's  copy  of  material  receipt  and  notice, 
and  O  K'd  by  him  after  verifying  each  item.  As  the  re- 
ceiving clerk  thus  verifies  each  item  of  freight,  he  will  enter 
on  his  material  receipt  and  notice  sheet  the  date  of  his  O  K 
and  the  date  of  the  freight  bill.  The  receiving  clerk  must 
ordinarily  O  K  the  entire  bill,  if  correct,  before  the  freight 
bill  can  be  passed  for  payment. 

The  receiving  clerk  should  be  held  strictly  responsible 
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for  all  material  received  by  him,  and  for  freight  and  express 
items  O  K'd  by  him,  i.e.,  as  to  consignments,  weights,  etc., 
and  a  regular  audit  of  the  freight  bills  with  the  stores 
records  should  be  made  as  with  all  other  departments. 
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CHAPTER    IV 

GENERAL  STORES 

Their  importance,  their  control,  and  their 

relation  to  inventories,  production,  and  ac* 

counting,  together  with  a  classification  for 

statistical  purposes. 
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CHAPTER    IV 

GENERAL  STORES 

The  following  is  a  brief  outline  of  certain  standardization 
work,  including  its  nomenclature,  that  must  be  agreed  upon 
or  tmderstood  as  a  basis  for  factory  operations,  before  going 
into  more  complete  detail  concerning  actual  instructions, 
specifications,  etc.,  in  connection  with  stores-keeping. 

Orders 
Classification  of  Orders 

Before  undertaking  to  lay  out  the  detail  incident  to 
planning  and  cost  work  in  a  factory,  it  becomes  necessary, 
as  a  fiirst  step,  to  understand  under  just  what  conditions 
orders  shall  be  issued;  by  what  names;  what  relation  they 
shall  bear  one  to  another ;  and  the  kind  of  work  covered  by 
them. 

The  following  tabulation  shows  the  names  of  orders  that 
should  be  used  in  industrial  work.  Prefixing  a  letter  to 
each  order  number  will  always  indicate  the  nature  of  the 
order.  By  this  means  each  kind  of  order  can  have  its  own 
serial  number. 

(A)  Contract  or  Sales  Orders 

(B)  Manufacturing  Orders 

(C)  Production  Orders 

(D)  Prorating  Orders 

(E)  Betterment  Orders 

(F)  Repair  Orders 

(G)  Stores  Orders 
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These  seven  kinds  of  orders  should  cover  anything  and 
everything  in  a  factory  pertaining  to  labor,  material,  and  ex- 
pense. 

(A)  Contract  or  Sales  Orders 

A  "contract"  or  sales  order  is  simply  a  means  for  regis- 
tering, by  name  and  number,  the  whole  quantity  of  some 
given  contract  which,  if  too  large  to  be  put  through  a  factory 
in  total,  would  be  divided  into  several  production  orders. 
Or,  again,  if  too  small  to  be  manufactured  ecomically,  the 
sales  order  would  be  combined  with  several  other  sales 
orders  into  one  production  order,  so  as  to  provide  a  volume 
sufficiently  large  to  justify  a  schedule.     (See  Chapter  IX.) 

In  the  manufacture  of  such  a  product  as  rifles,  for  in- 
stance, sales  orders  would  naturally  be  large,  and  must  be 
divided  into  several  production  orders;  first,  because  the 
bulk  is  too  great  to  put  through  a  factory  in  one  order;  and 
second,  because  from  a  cost  point  of  view  information  for 
control  of  the  output  from  week  to  week  and  month  to 
month  would  not  be  obtained  often  enough.  In  other  words, 
on  a  contract  for  rifles  that  required  a  year  or  more  to  manu- 
facture there  would  not  be  a  satisfactory  control  of  factory 
operations  during  that  period  were  it  not  divided  up  into 
orders  sufficiently  small  to  give  full  and  complete  costs  fre- 
quently ;  while  a  product  like  machine  tools  for  instance — of 
which  but  one  or  two  are  sold  at  a  time — ^might  be  made  up 
in  batches  of  twenty-five  or  fifty,  either  for  stock  or  as  a 
combination  of  sales  orders,  so  as  to  get  a  sufficient  volume 
on  which  to  compute  satisfactory  costs. 

(B)  Manufacturing  Orders 

A  ''Manufacturing  Order"  is  exactly  like  a  contract 
order;  simply  being  a  means  for  registration  and  showing 
by  this  registration  the  divisions  and  quantities  for  proces- 
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sing  purposes  on  which  it  is  desirable  or  necessary  to  close 
out  total  manufacturing  costs  under  either  one  of  two 
methods : 

1.  By  applying  overhead  as  well  as  labor  and  material 

costs  to  each  component — ^perhaps  also  to  each 
operation, 

2.  By  applying  overheads  to  each  complete  unit  covered 

by  a  "Production  Order." 

For  simplicity,  the  latter  is  preferable;  for  accuracy  and 
insurance  purposes,  the  former  is  better. 

(C)  Production  Orders 

A  "Production  Order"  is  an  order  not  only  of  registra- 
tion but  also  of  issue ;  i.e.,  it  is  issued  to  a  factory  for  the 
actual  producing  of  something  covered  by  a  sales  and  manu- 
facturing order  (except  in  a  plant  run  under  conditions 
whereby  its  product  is  all  made  for  stock;  in  other  words, 
manufactured  to  finished  stores  stock,  from  which  the  sales 
department  would  always  draw  goods). 

All  sales  orders  are  necessarily  received  from  sales  or 
executive  department.  All  manufacturing  orders  are  pre- 
scribed by  a  works  manager,  together  with  a  schedule 
covering  the  same.  All  production  orders  are  issued  or  pro- 
vided for  by  a  production  department,  and  must  be  in 
accordance  with  manufacturing  orders  and  their  schedules. 

Therefore,  the  production  order  for  an  individual  piece 
or  component  would,  in  theory  at  least,  be  a  sales  order, 
say  No.  1501;  a  manufacturing  order,  say  No.  1;  a  pro- 
duction order,  say  No.  1 ;  plus  the  component  symbol,  say 
"26-117/'  the  whole  presenting  a  symbology  as  follows: 

"1501-1-1-26-117" 

This  would  be  the  complete  symbology  for  identifying 
any  and  everjrthing  in  connection  with  a  piece  or  component 
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with  a  sales  order  in  which  "1501"  is  the  order  from  the 
executive  office;  "1,"  the  order  from  the  works  manager  to 
the  production  department;  and  "1,"  the  order  from  the 
production  department  to  the  factory  to  make  a  certain  piece 
in  some  definite  way. 

Production  orders  are  of  several  classes  of  varying 
purposes,  as  follows : 

1.  Processing  Production  Order 

2.  Assembling  Production  Order 

3.  Tools  Stores  Production  Order 

4.  Prorating  or  Expense  Production  Order 

Before  going  further  in  connection  with  orders,  an 
understanding  should  be  had  concerning  the  division  in  a 
product  requiring  different  orders. 

A  model  of  something  is  a  final  and  complete  expression 
of  production.  A  model  may  consist  of  units,  parts,  and 
pieces. 

A  unit  is  something  that  is  operative  in  itself  and  sub- 
ject to  usage  on  any  one  of  several  models;  it  consists  of 
an  assembly  of  parts  and  pieces. 

A  part  is  an  assembly  of  two  or  more  pieces,  in  itself 
inoperative  tmtil  assembled  into  a  unit  or  model,  and  consists 
only  of  an  assembly  of  pieces. 

A  piece  is  an  individual  component  processed  in  some . 
definite  form,  which  may  be  assembled  into  a  part,  into  a 
unit,  into  a  model,  or  into  all  three. 

For  example,  a  rifle  would  be  a  model ;  the  lock  mechan- 
ism would  be  a  unit;  and  the  barrel  or  the  butt  a  part. 
Finally  would  come  the  individual  pieces  which  are  as- 
sembled into;  or  with,  the  foregoing. 

Therefore,  a  processing  production  order  is  issued  to 
cover  the  making  of  individual  pieces;  and  an  assembling 
production  order,  for  such  things  as  constitute  a  part.    These 
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are  then  closed  out  into  component  stores  and  an  assembling 
production  order  issued  for  a  unit,  which  might  consist  of 
two  or  more  pieces  or  parts,  and  which  would  again  be 
closed  out  into  component  stores  and  redrawn  by  a  final 
assembling  production  order  for  the  completion  of  the  model. 
Again,  tools  that  are  manufactured  in  a  tool  room  in 
large  quantities,  such  as  reamers,  drills,  cutters,  screw- 
drivers, etc.,  are  made  under  a  stores  production  order,  be- 
cause when  completed  this  order  will  be  closed  and  the  tools 
charged  to  general  stores,  whence  they  are  distributed  to 
the  factory  and  thus  become  absorbed  into  expense. 

(D)  Prorating  Orders 

In  nearly  all  lines  of  manufacture  there  are  certain 
materials  used  and  certain  work  done  which  cannot  be  so 
figured  as  to  be  directly  chargeable  to  an  individual  piece 
or  component.  By  this  is  meant  such  things  as  plating, 
painting,  enameling;  or,  in  rifle  manufacture,  browning, 
heat-treating,  hardening,  etc.  Therefore,  it  is  proposed  that 
for  such  items,  "Prorating  Orders"  be  issued,  which  will 
enable  work  of  this  character  to  be  done  for  any  one  or  for 
several  manufacturing  orders  combined.  Then  the  total 
expense  of  same  for  some  timed  period — in  no  instance 
longer  than  a  month's  output — ^would  be  prorated  over  the 
number  of  pieces  done  during  that  period.  That  is  to  say, 
if  15,000  pieces  were  heat-treated  during  a  month,  each 
component  so  treated  would  be  charged  with  a  pro  rata 
amoimt  of  expense  for  the  work,  which  would  be  in  addition 
to  the  expense  that  was  put  upon  it  by  the  regular  pro- 
duction order.  In  other  words,  this  is  a  sort  of  standing 
order  for  all  the  work  done  by  a  certain  operation,  whether 
the  operation  covers  a  piece  from  one  or  from  several  pro- 
duction orders. 

If  the  operation  on  such  work  as  this,  however,  is  for 
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the  same  piece  practically  all  the  time,  it  would  be  con- 
sidered as  an  operation  in  the  regular  processing  of  the  piece 
and  would  then  come  tmder  a  regular  production  order 
number. 


E8 


(E)  Betterment  Orders  ., 

A  "Betterment  Order"  is  an  order  issued  to  a  factory        jj 
for  the  manufacture  or  installation  of  all  items  that  increase 
the  inventory  of  fixed  or  non-merchantable  assets,  or,  in 
other  words,  investment  assets — ^which  consist  of  the  plant 
and  the  things  that  are  used  in  or  by  it  in  its  operation. 

Betterment  orders  should  be  issued,  for  instance,  for        gg 
real  estate  additions  and  improvements;  for  the  making 
of  additions  to  buildings  or  building  improvements;  for 
the  installation  of  all  machinery;  for  power  improvements 
or  extensions,  etc.,  etc.,  according  to  the  classification  sub- 
mitted below — ^which  would  be  considered  a  standard  classi-        inv 
fication  for  such  things;  and  for  this  reason  assets  arc        cat 
divided  up  into  this  classification  because  each  item  calls  for        ind 
a  different  percentage  of  depreciation,  except  real  estate,        be 
which,  of  course,  rarely  ever  depreciates  but  usually  appre-        qu 
ciates.    It  can  be  seen  that  this  classification  is  laid  out  on 
the  Dewey  Decimal  System  plan  so  that  a  distribution  by 
accounting  machines,  such  as  the  "Powers,"  is  possible. 
Therefore,  it  must  be  borne  in  mind  that  each  subdivision 
must  always  be  the  same,   for  which  the  percentage  of        ai 
depreciation  indicated  would  be  written  off.  \, 

El  Real  Estate.    No  depreciation. 

E2  Buildings  and  Building  Equipment  ' 

E2.1  Buildings.    2  to  2j^%  per  annum.  ^ 

E2.2  Building  Equipment.    12  to  15%,  ^ 

E2.3  Electrical  Service,  outside  of  lighting,  IS  to         ^ 

yi  per  annum.  " 

h 
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E3  Office  Furniture  and  Equipment.    15  to  20%  per 

annum. 
E4  Machinery  and  Tools.    7j4  to  10%  per  annum. 
ES  Dies,  Jigs,  Fixtures,  and  Gages.     25  to  50%  per 

annum,  according  to  their  character  and  usage. 
E6  Power  Plant.    10%  per  annum. 
E7  Shop  Fixtures  and  Fittings.    25%  per  annum. 
E8  Patents,  Patterns,  and  Drawings 

E8.1  Patents.     According  to  their  life. 

E8.2  Patterns.    33  >^  to  100%  per  annum. 

E8.3  Drawings.    According  to  their  character. 
E9  Railroad  and  Railroad  Equipment 

E9.1  Railroad.    15%  per  annum. 

E9.2  Railroad  Equipment.    20%  per  annum. 

This  provides  a  symbology  in  which  "E"  denotes  fixed 
investment  or  a  "Betterment  Order" ;  the  first  figure  indi- 
cating the  class  of  betterment  order,  and  the  decimals 
indicating  the  subdivisions.  Each  of  these  nine  classes  can 
be  extended  to  cover  all  the  subdivisions  which  may  be  re* 
quired.    Thus  machinery  and  tools  can  be  divided  into: 

E4.1  Machines 
E4.2  Tools 

Machinery  can  be  still  further  subdivided  into  planers, 
automatics,  screw  machines,  profilers,  etc.,  etc.,  if  anything 
is  to  be  accomplished  by  so  doing. 

From  the  foregoing  it  is  perfectly  evident  that  there  are* 
( 1 )  for  all  improvements  or  betterments,  a  set  of  standing 
orders  covered  by  "E"  plus  the  number  indicated;  and  (2) 
as  repair  orders  can  be  indicated  by  "F,"  that  for  repairs,  a 
similar  set  of  standing  orders  are  to  be  used  under  "F,"  plus 
the  number  indicated;  and  (3)  that  still  another  set  of  num- 
bers can  be  used  to  cover  depreciations,  so  that  for  all 
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investments  and  repairs  to  same  there  will  be  no  other 
orders  of  any  kind  issued.  The  entire  arrangement  is  such 
that  all  is  subject  to  accounting  machine  methods  of  distri- 
bution, and  these  same  methods  should  be  adhered  to  for 
all  distributions  required  by  a  factory. 

Finally,  it  is  to  be  understood  in  connection  with  all 
betterment  orders  that  they  should  bear  the  same  overhead 
or  factory  burden  as  manufacturing  or  production  orders. 

(F)  Repair  Orders 

To  repair  anything  is  to  restore  it  in  some  degree  to.  its 
original  condition;  i.e.,  to  recover  a  loss  that  has  taken 
place  due  to  usage,  depreciation,  etc.  Based  on  this,  in  a 
modem  method  of  accounting,  reservations  should  be  made 
for  depreciation  under  such  a  combination  of  conditions  that 
it  is  permissible  to  draw  upon  these  reservations  to  pay  for 
repairs.  Otherwise  there  is  a  possibility  of  a  big  liability 
account  being  established  which  may,  in  part  at  least,  be 
fictitious.  In  other  words,  if  a  certain  sum  of  money  is  set 
aside  to  cover  depreciations,  and  depreciations  are  recovered 
by  the  application  of  repairs,  the  money  set  aside  for  this 
purpose  should  be  used  to  pay  for  the  repairs,  and  not  have, 
as  is  usual,  a  double  expense  thrust  upon  the  business — one 
in  the  form  of  depreciation  for  replacements,  and  another 
for  repairs. 

The  point  to  be  made  here,  however,  is  that  the  same 
classification  as  illustrated  for  "Assets,"  must  be  used  for 
•'Repair  Orders"  (F).  Looked  at  from  another  point  of 
view,  it  means  that  instead  of  having  a  large  number  of 
kinds  of  repair  orders,  they  would  be  confined  simply  to 
a  set  of  standing  repair  orders,  classified  exactly  according 
to  the  asset  classification  of  investments,  and,  as  illustrated 
under  "Betterments,"  be  carried  into  as  fine  a  classification 
as  desired  by  simply  adding  figures  on  the  decimal  basis. 
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The  old-fashioned  standing  order  has  become  practically 
obsolete.  There  was  a  time  when  there  were  standing 
orders  to  cover  such  items  as  were  not  charged  to  Plant 
Assets,  Plant  Production,  and  Plant  Repairs ;  and  these  con- 
sisted of  such  items  as  window  washii^,  shop  lubrication, 
shop  sweeping,  shop  trucking,  watch  and  fire  services,  etc., 
etc.,  all  of  which  are  absorbed  into  assets  by  way  of  over- 
head charges  put  on  production. 

In  fact,  all  old  methods  of  accounting  employed  a  large 
number  of  standing  orders,  some  of  which  related  to  labor, 
some  to  material,  and  some  to  a  combination  of  labor  and 
material.  Most  of  them,  however,  upon  close  analysis, 
lacked  any  possibility  of  placing  direct  responsibility  on  any 
one  for  their  variation  from  month  to  month  and  year  to 
year. 

Later  and  newer  accounting  methods  have  entirely  elimi- 
nated the  old-fashioned  standing  order,  and  furthermore,  all 
the  elements  of  manufacture  have  been  reduced  to  the  three 
primes : 

1.  Labor 

2.  Material 

3.  Expense 

Therefore,  all  accounting  work  is  so  designed  as  to  deal 
directly  with  these  three  items,  and  to  do  so  a  certain  method 
of  distribution  must  be  adopted  which  will  give  the  labor, 
material,  and  expenses  of  each  department — at  least  monthly 
—divided  into  direct  and  indirect  items.  This  has  invariably 
been  found  to  be  of  much  more  value  for  administrative 
action  than  was  the  old-fashioned  standing  order. 

(G)  Stores  Orders 

"Stores  Orders"  consist  of  orders  placed  in  the  factory 
for  the  manufacture  of  those  items  of  which  a  maximum  and 
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minimum  quantity  are  supposed  to  be  kept  in  stores.  They 
have  particular  reference  to  small  tools,  such  as  drills, 
reamers,  screw-drivers,  taps,  dies,  etc.,  which  are  to  be  made 
up  in  quantity  under  a  stores  order  and  taken  into  stores 
as  an  asset  and  held  there  until  distributed  to  the  factory 
over  properly  signed  requisitions.  Some  of  these  articles, 
such  as  screws,  for  instance,  can  be  made  up  in  one  or  two 
days'  output  in  sufficient  quantity  to  cover  the  requirements 
of  a  period  of  several  weeks  or  months. 

This  arrangement  gives  the  stores  keeper  full  opportunity 
for  ordering  anything  that  is  carried  in  stores  on  a  maximum 
or  minimum  basis,  whether  it  is  to  be  purchased  outside  or 
whether  it  is  to  be  made  in  the  factory. 

Stores-Keeping 
Stores 

No  department  in  any  manufacturing  business  contrib- 
utes more  to  its  health  or  wealth  than  do  the  departments 
of  stores-keeping,  which  are  always  three  in  number  and 
sometimes  four,  as  shown  below: 

General  stores,  which  cover  all  purchases  of  any  kind 
whatsoever. 

Component  stores,  which  cover  all  pieces  and  parts  that 
have  been  completely  processed. 

Finished  stores,  which  cover  all  completed  units  or 
models  ready  for  shipment. 

Shop  stores,  which  cover  sub-stores  stations  as  distri- 
buting points  for  stores  issued  on  a  monthly  supply 
basis. 

Requirements  as  to  Stores 

Many  plants  undoubtedly  run  under  what  is  known  as 
"continuous  manufacture."    A  contract  for  240,000  units 
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would  mean  a  contract  order  for  that  many.  If  these  are 
to  be  made  up  in  a  year's  time,  they  could  be  divided  up 
into  twelve  manufacturing  orders  of  20,000  each. 

These  manufacturing  orders  would  then  be  divided  again 
into  production  orders,  i.e.,  a  production  order  for  each 
component  required,  and  for  each  assembly  required  whereby 
components  are  assembled  into  a  complete  unit.  Therefore, 
on  a  contract  order,  the  purchasing  agent  would  go  to 
market  for  materials  long  in  advance  of  actual  manufactur- 
ing requirements  and  would  make  contracts  for  such  materi- 
als under  specified  deliveries. 

From  this  it  can  readily  be  seen  that  if  it  takes  30  days 
to  get  material  from  the  market,  and  30  days  to  process  the 
component  from  this  material,  orders  for  material  will  have 
to  be  placed  at  least  60  days  (plus  some  factor  of  safety) 
in  advance  of  the  placing  of  a  manufacturing  order  in  a 
factory;  consequently,  all  terminating  dates  on  a  schedule 
for  purchases  should  be  determined  at  least  90  days  in 
advance  of  the  final  assembly  dates,  specifications  for  which 
should  be  furnished  by  the  production  department. 

It  will  usually  be  necessary  to  have  nearly  all  productive 
material  protected  by  reservations,  and  these  reservations 
will  be  a  very  important  factor  in  stores-keeping;  therefore, 
stores  balance  sheets  have  been  provided  to  take  care  of  this 
in  detail. 

Routine  of  Stores-Keeping 

In  order  to  understand  how  dependent  accounting  is  on 
a  proper  classification  of  orders,  it  is  necessary  to  have  a 
clear  idea  of  what  the  fundamental  basis  of  industrial  stores- 
keeping  and  accounting  is. 

All  materials  upon  their  receipt  must  be  put  into  general 
stores — general  stores  being  so  broad  in  its  scope  as  to  cover 
everjrthing  that  is  purchased.     Not  only  does  it  include 
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material  for  processing  and  supplies  for  operating,  but  also 
everything  in  the  shape  of  equipment.  In  other  words,  if  a 
new  machine  is  bought  it  must  first  go  into  general  stores 
(at  least  by  way  of  record)  and  be  held  there  in  inventory 
until  it  is  delivered  to  the  factory  over  a  properly  signed 
requisition  chargeable  to  a  betterment  order,  to  which  will 
then  be  added  the  labor  and  materials  used  for  installation, 
the  completion  of  which  will  transfer  the  entire  cost  to 
another  form  of  inventory. 

The  same  rule  applies  to  any  piece  of  furniture  or  office 
or  shop  equipment  which  may  be  bought,  for  it  is  only 
by  thus  passing  everything  through  general  stores  and 
rendering  a  requisition  in  payment  for  it  when  it  is  drawn 
out,  that  a  distribution  of  these  stores  can  be  made  either  to 
production  orders,  assets,  or  operating  expense,  and  it  is  the 
only  basis  upon  which  an  order  department  can  maintain 
a  control  of  orders  and  their  proper  distribution.  In  other 
words,  materials  after  going  into  general  stores  are  held 
there  in  inventory  until  they  are  requisitioned  out  for  some 
production  order,  betterment  order,  repair  order,  or  stores 
order ;  the  requisition  being  used  simply  to  credit  "General 
Stores"  and  to  charge  the  order.  Thus  all  production, 
betterment,  and  stores  orders  become  "Work  in  Progress." 

At  the  end  of  any  month  the  total  amount  of  the  produc- 
tion and  betterment  orders  completed  are  credited  to 
"Work  in  Progress"  and  charged  to  Fixed  Assets,  Com- 
ponent Stores,  or  Finished  Stores,  as  the  case  may  be.  That 
is  to  say,  as  material  is  drawn  from  general  stores  for  any 
production  or  betterment  order,  it  has  added  to  it  the 
labor  and  expenses  incident  to  its  processing  operations,  and 
is  constantly  held  in  inventory  as  "Work  in  Progress"  by 
the  use  of  requisitions  and  time  tickets.  Upon  completion, 
the  total  cost  of  the  order  is  credited  to  Work  in  Progress 
and  charged  to  its  proper  classification. 
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By  this  relationship  between  orders,  general  stores, 
requisitions,  and  time  tickets,  protected  by  a  proper  system 
of  names  and  numbers,  a  perpetual  inventory  in  all  stages 
of  conversion  between  the  purchase  of  the  material  and  its 
transformation  into  something  else  is  made  possible.  In 
this  way  all  labor,  material,  and  expense  used  in  a  factory 
are  actually  converted  into  tangible  assets  at  the  end  of  each 
and  every  month. 

Usually  all  the  work  connected  with  the  keeping  and 
recording  of  stores  is  placed  under  a  general  stores  keeper 
and  a  stores  recorder,  whose  duties  and  relations  may  be 
outlined  briefly  before  going  into  stores-keeping  in  general. 

General  Stores  Keeper 

The  attempt  is  often  made  to  put  the  entire  stores-keep- 
ing system  under  a  production  or  planning  department. 
Usually  this  is  not  very  satisfactory,  for  the  reason  that  the 
purchasing  agent  and  the  stores  keeper  have  large  problems 
in  the  handling  of  material  entirely  foreign  to  production, 
such  as  the  buying  and  handling  of  all  factory  operating 
supplies  and  general  office  supplies-,  which  are  nearly  always 
maintained  on  a  maximum  and  minimum  basis.  These  in- 
clude fuels,  oils,  waste,  small  tools,  etc.,  and  in  addition 
thereto,  equipment,  furniture,  fittings,  stationery,  catalogues, 
etc.,  and  it  must  be  borne  in  mind  that  all  of  these  materials 
should  be  handled  just  as  carefully  as  the  productive 
materials.  It  is  the  physical  storage,  handling,  and  delivery 
of  these  materials  that  constitute  the  real  work  of  a  general 
stores  keeper. 

To  cover  the  requirements,  the  organization  should  be 
laid  out  in  such  a  way  that  the  general  stores  keeper  and 
purchasing  agent  may  work  together  as  closely  as  possible ; 
that  is,  the  general  stores  keeper  should  be  directly  respons- 
ible to  the  purchasing  agent  in  so  far  as  all  general  stores 
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(raw  material)  and  their  inventories  are  concerned,  but 
should  be  under  a  works  manager  in  everything  pertaining 
to  the  physical  conditions  required  in  a  plant  for  the  storing 
or  shelving  of  goods  and  for  the  physical  methods  to  be 
employed  for  the  delivery  of  goods  to  the  various  parts  of 
the  factory. 

Stores  Recorder 

There  are  two  methods  by  which  a  stores  recorder  can 
be  governed  in  an  organization — ^first,  whereby  the  stores 
records  or  ledgers  are  controlled  by  the  purchasing  agent 
(which  under  ordinary  circumstances  is  the  usual  way)  ;  and 
second,  whereby  the  records  and  all  work  pertaining  to  them 
are  controlled  by  a  production  department. 

As  the  general  stores  keeper  should  be  at  liberty  to  give 
most  of  his  personal  attention  to  the  movement  of  stores 
as  a  physical  requirement,  there  will  have  to  be,  in  either 
case,  a  stores  recorder  to  take  care  of  all  stores  transactions 
by  way  of  the  stores  ledger,  to  check  purchase  requisitions, 
to  price  general  stores  requisitions,  to  check  invoices,  and  to 
make  out  purchase  requisitions  to  cover  maximum  and  mini- 
mum amounts. 

The  undesirability  of  putting  the  stores  ledgers  and 
records  in  the  charge  of  any  other  than  the  stores  keeper 
and  the  purchasing  agent,  is  again  apparent  here,  for  the 
simple  reason  that  all  non-productive  materials  and  operat- 
ing supplies  must  be  carried  in  exactly  the  same  ledgers  as 
productive  material.  However,  as  stores  cannot  be  carried 
in  one  general  stores  room,  but  must  of  necessity  be  located 
at  different  points,  the  location  of  the  stores  recorder  will 
have  to  be  at  some  central  point  of  operation,  preferably  in 
or  adjacent  to  a  production  department,  to  which  he  can 
supply  whatever  information  it  may  require.  In  addi- 
tion to  this,  the  general  stores  keeper  should  have  charge  of 


Digitized  by  VjOOQIC 


GENERAL  STORES 


73 


the  receiving  department  and  have  under  him  a  receiving 
cleric  in  charge  of  such  department 

By  this  method  of  organization,  the  purchasing  depart- 
ment is  held  entirely  responsible  for  the  purchase  of 
material,  its  delivery  into  stores,  its  placing  into  a  stores 
inventory  account,  and  its  final  delivery  to  the  factory  for 
processing  or  usage.  The  responsibility  in  connection  with 
the  latter  will  be  set  forth  later,  but  attention  is  here  called 
to  the  fact  that  this  method  creates  a  complete  unit  of  or- 
ganization in  itself;  a  highly  desirable  thing  to  do  if  possible. 

Bureau  of  Censorship  of  Materials 

On  the  other  hand,  it  is  quite  possible  that  it  may  be 
necessary  in  a  plant  of  large  size  to  have  a  "Bureau  of 
Censorship"  on  materials,  first,  to  cover  purchasing,  and, 
second,  to  cover  withdrawals  of  materials  from  stores  for 
usage ;  in  which  case  all  requisitions  for  purchase  which  are 
or  are  not  covered  by  a  production  order,  betterment  order, 
repair  order,  or  maximum  and  minimum  quantities,  would 
have  to  be  referred  to  the  bureau  of  censorship  for  approval. 
This  bureau  of  censorship  would  naturally  be  controlled  by 
the  production  department.  As  all  requisitions  for  the  actual 
withdrawal  of  material  from  stores  would  be  made  out  in 
this  same  department,  it  would  be  necessary  to  place  in  this 
department  a  stores  recorder  who  would  have  charge  of  all 
stores  transactions,  as  stated  above. 

Under  this  system,  foremen  and  all  others  having 
authority  to  do  so,  have  to  use  a  "request  ticket,"  and  this  is 
converted  into  a  general  stores  requisition  by  the  stores 
recorder  or  his  assistants.  In  so  far  as  the  accuracy  of  stores 
records  are  concerned,  this  plan  may  be  as  good  as  the  other, 
but  there  would  seem  to  be  two  undesirable  things  about  it. 
First,  the  purchasing  agent  or  stores  keeper  cannot  be  held 
responsible  for  the  inventories  of  material  which  he  has 
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under  his  charge,  and,  second,  it  would  seem  that  a  great 
deal  of  delay  in  getting  requisitions  filled  for  the  factory 
might  be  occasioned.  In  other  words,  from  an  accounting 
point  of  view  it  would  not  make  any  difference;  from  an 
organization  point  of  view  and  from  a  delivery  point  of  view 
it  might  not  work  so  well. 

Control  of  General  Stores 

As  has  already  been  explained,  materials  are  bought  and 
passed  into  general  stores  and  held  there  in  inventory  until 
they  are  requisitioned  out  for  some  production  order,  better- 
ment order,  repair  order,  or  standing  order;  a  requisition 
being  used  to  credit  general  stores  and  to  charge  the  order. 
Thus  all  production  and  betterment  orders  become  "Work 
in  Progress."  At  the  end  of  the  month,  the  total  amount  of 
production  and  betterment  orders  completed  is  credited  to 
"Work  in  Progress"  and  charged  to  Investment,  Assets, 
Component  Stores,  or  Finished  Stores,  as  the  case  may  be. 

Under  this  routine,  as  material  is  drawn  from  general 
stores  for  any  production  or  betterment  order,  it  has  added 
to  it  the  labor  and  expense  incident  to  its  processing  opera- 
tions, and  is  constantly  held  in  inventory  by  the  use  of 
requisitions,  time  tickets,  etc.,  until  the  work  upon  it  is 
completed;  then  credits,  as  cited  above,  are  made  and  the 
total  cost  of  the  production  order,  when  completed,  is 
charged  into  Component  Stores  for  all  finished  pieces  or 
parts  as  may  be  required  for  stock,  and  into  Finished  Stores 
for  all  completed  units.  Then,  Finished  Stores  is  credited 
and  Sales  is  charged  for  all  goods  shipped,  after  which  the 
transactions  become  current  bookkeeping.  Therefore,  from 
this  it  can  readily  be  seen  that  it  is  absolutely  necessary 
to  keep  control  of  materials  by  the  proper  use  of  requisitions, 
time-keeping  tickets,  and  means  for  expense  distribution, 
because  the  whole  process  is  one  by  which  all  the  material. 
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labor,  and  expense  of  a  factory  are  converted  into  assets  at 
the  end  of  each  month. 

From  the  above,  it  becomes  apparent  at  once  that,  first, 
the  stores  keeper  is  the  merchant  of  the  plant ;  second,  that 
every  requisition  is  a  check  given  in  payment  for  material ; 
third,  that  as  in  a  banking  business,  a  centralized  clearing 
house  must  be  organized  to  handle  checks  and  get  them 
cleared  to  their  proper  charge  account. 

General  Stores  Record 

Theoretically,  a  stores  record  sheet  has  many  functions. 
It  is  a  record  of  all  material  given  out,  and  shows  for  what 
purpose  it  is  given  out,  etc. ;  it  is  a  perpetual  inventory  of  the 
quantities  and  the  value  of  materials  on  hand  at  any  given 
time,  and  a  perpetual  inventory  of  the  quantity  outstanding 
on  orders  and  under  reserve ;  it  is  a  means  for  pricing  all 
requisitions  calling  for  material;  and,  finally,  it  becomes  a 
complete  record  of  any  and  all  variations  in  price,  and 
furnishes  chronological  information  as  to  quantities  of 
material  consumed  for  any  given  time. 

A  thorough  understanding  of  the  means  of  recording 
the  issue  of  material  from  stores  into  "Work  in  Progress" 
and  vice  versa  may  be  derived  from  a  consideration  of  the 
form  of  general  stores  record  shown  in  Form  9,  the  headings 
of  which  are  almost  self-explanatory. 

It  will  be  noticed  that  the  heading  of  this  sheet  is  made 
to  show  not  maximum  and  minimum  quantities  (as  is 
usual),  but  such  an  amount  of  material  as  will  protect  a 
factory's  operation  for  whatever  length  of  time  it  takes  to 
get  material  from  the  market,  taking  into  consideration  res- 
ervations.   Thus,  the  caption  "When  balance  on  hand,  less 

reservation,  is  under ,  order ,"  means 

that  no  reservation  can  be  considered  available  in  consider- 
ing the  low  point  at  which  to  buy,  and  that  when  the 
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quantity  is  down  to  a  very  low  point  additional  quantities 
must  be  ordered  up  to  some  maximum  point. 

If  a  unit  of  any  kind  is  to  be  made  at  the  rate  of  3,000 
per  day,  and  it  takes  ten  days  to  get  stock  after  placing  the 
order,  the  minimum  inventory  at  the  factory  would  be, 
under  ordinary  conditions  of  operation,  sufficient  materials 
of  all  kinds  for  30,000  units,  and  it  would  be  the  stores 
keeper's  business  to  notify  immediately  the  purchasing  agent 
when  the  inventory  on  such  material  was  down  to  the 
ordering  point,  as  the  30,000  minimum  would  be  practically 
all  consumed  by  the  time  the  new  shipments  were  received. 
A  factor  of  safety  should  be  allowed  which  would  perhaps 
make  material  for  40,000  units  the  low  point  at  which  to 
re-order. 

At  the  top  of  the  record  sheet  is  also  shown  a  description 
of  each  item — each  item  being  on  a  separate  sheet.  The 
unit  of  measure  by  which  the  item  is  bought  is  given,  as 
pounds,  gallons,  pieces,  yards,  etc.,  and  immediately  under 
this  is  shown  the  location  of  material  as  to  building  number, 
floor  number,  aisle  number,  and  bin  number.  In  this  way 
the  stores  recorder  will  have  absolute  information  as  to  the 
location  of  any  and  all  kinds  of  material,  and  can  quickly 
and  easily  find  or  check  it  over  if  it  becomes  necessary. 
Further,  this  gives  the  stores  recorder  absolute  command 
of  all  stores,  by  record,  and  will  enable  him  to  show  location 
on  requisition,  so  that  the  stores  keeper  can  send  stores 
clerks  or  truckmen  to  the  proper  point  for  the  drawing  of 
material  to  be  delivered. 

In  a  properly  arranged  stores-keeping  department  the 
entire  layout  of  a  floor  space,  aisles,  bins,  etc.,  should  be 
represented  by  a  drawing  or  diagram.  This  will  greatly 
facilitate  the  work  of  the  stores  keeper,  and  simplify  the 
breaking  in  of  new  clerks,  stock  men,  etc.,  as  they  are  taken 
into  the  employ  of  the  company  from  time  to  time. 
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These  stores  record  sheets  must  be  indexed  under  the 
classification  mentioned  hereafter  for  ready  reference  and 
handling,  as  regards  posting,  etc.  The  stores  recorder 
should  be  held  absolutely  responsible  for  the  placing  of  his 
requisition  for  purchase  or  manufacture  (the  latter  in  case 
of  items  made  by  the  factory  and  carried  in  stock,  such  as 
drills,  reamers,  taps,  dies,  etc.),  but  not  for  delays  in  pur- 
chasing or  deliveries,  provided  his  requisition  has  been  given 
to  the  purchasing  department  or  the  production  department 
in  time. 

The  first  entry  on  the  stores  record  sheet  will  be  the 
inventory  at  the  time  the  sheet  is  opened,  under  the 
"Received"  column,  showing  the  date  of  inventory,  etc.; 
following  this,  in  the  first  column,  "Ordered,"  will  be  en- 
tered the  datc»  purchase  order  number,  and  quantity.  Upon 
receipt  of  "Material  Receipt  and  Notice"  by  stores  record 
clerk,  he  will  immediately  enter  the  amount  shown  on  same 
in  the  "Received"  column  of  the  stores  record  sheet,  giving 
date,  purchase  order  number,  and  quantity;  checking  his 
"Material  Received"  memorandum,  purchase  order  and  pur- 
chasing requisition  at  the  same  time.  Upon  receipt  of  in- 
voice, these  three  forms  will  be  assembled  with  the  invoice, 
and  the  unit  price  entered  in  its  proper  place,  and  all  papers 
then  forwarded  to  the  accounting  department.  This  opera- 
tion will  be  repeated  for  all  items  received. 

As  fast  as  requisitions  are  received  at  the  stores  room 
and  the  material  is  delivered,  the  quantity,  called  for  by  the 
requisition  will  be  entered  in  the  "Issued"  column  of  the 
stores  record  sheet,  showing  the  requisition  number  and 
date  on  which  the  material  was  delivered,  together  with  the 
quantity  and  unit  price.  At  the  same  time  that  this  is  done, 
the  unit  price  and  amount  will  be  extended  on  the  requisition, 
and  always  the  balance  of  the  quantity  on  hand  must  be 
entered  in  the  "Balance"  column.    A  column  has  been  pro- 
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vided  showing  ''Reserved/'  so  that  no  subsequent  produc- 
tion order  can  be  put  into  the  factory  demanding  the  same 
kind  of  material  and  obtain  it,  unless  there  is  an  excess  of 
the  amount  reserved  for  the  first  production  order.  Under 
the  "Reserved"  caption  the  date  and  quantity  of  the  reserve 
are  entered,  and  under  "For"  will  be  shown  the  order  number 
for  which  the  material  is  reserved.  As  fast  as  the  production 
order  number  is  provided  with  this  material,  it  will  be  en- 
tered in  the  "Issued"  column,  the  same  as  any  other  material. 
Therefore,  it  can  readily  be  seen  that  the  amount  available 
for  any  new  production  order  will  be  the  difference  between 
the  balance  in  stores  and  the  total  amount  reserved. 

At  the  extreme  right  of  the  stores  record  sheet  are  pro- 
vided five  columns  for  "Balances" ;  the  first  column  showing 
balance  "On  Order,"  the  difference  between  the  "Quantity" 
column  of  "Ordered"  and  "Received";  the  second  column 
showing  balance  "In  Reserve,"  the  difference  between  "Re- 
ceived" and  red  ink  entries  under  "Issued"  column ;  the  third 
column  showing  "Available,"  the  difference  between  "In 
Reserve"  and  "On  Hand  in  Stock" ;  the  fourth  column  show- 
ing, quantity  "On  Hand  in  Stock,"  the  difference  between 
"Received"  and  "Issued" ;  and  the  fifth  column,  "Value  on 
Hand,"  or  inventory  value  of  "On  Hand  in  Stock." 

The  unit  price  entered  on  the  stores  record  must  be  the 
absolute  cost,  which  means  that  all  trade  discounts  must  be 
deducted,  and  the  net  price  per  piece  or  quantity  used,  instead 
of  the  total  purchase  of  any  particular  material.  By  this 
means  this  sheet  becomes  not  only  a  stores  record  of  goods 
received  and  given  out,  but  also  the  standard  price  sheet  for 
the  use  of  the  purchasing  agent  and  the  source  from  which 
the  stores  recorder  enters  on  the  requisition  for  purchase 
the  last  price  paid  and  other  data  required.  A  ten  days'  cash 
discount,  etc.,  should  never  be  taken  off  the  figures  as  shown 
on  the  invoices,  as  this  form  of  discount  is  an  earning  of 
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the  financial  department  and  should  be  credited  to  its  ad- 
ministration and  not  taken  into  consideration  in  connection 
with  the  cost  of  production. 

The  price  to  be  used  for  any  costing  or  inventory  pur- 
poses should  always  be  the  last  purchase  price  from  any 
regular  source  of  supply.  If,  however,  material  has  been 
purchased  in  large  quantity,  or  of  special  quality  or  price, 
an  effort  should  be  made  by  the  record  clerk  to  carry  these 
prices  with  the  quantity  so  purchased. 

The  particular  thing  to  which  attention  should  be  called, 
in  connection  with  the  keeping  of  stores  and  stores  records, 
is  the  importance  of  keeping  these  records  posted  up  to 
date — ^up  to  the  minute — as  to  the  quantity  received,  quan- 
tity given  out,  balance  on  hand,  and  prices.  The  value  of 
this  cannot  be  overestimated,  as  these  records  become  a 
bureau  of  information  for  several  purposes;  first,  for  the 
purchasing  agent;  second,  for  the  planning  department; 
third,  for  the  cost  department  in  making  costs  and  distribu- 
tions (as  on  these  sheets  every  requisition  is  priced  for  the 
amount  of  material  drawn  over  the  requisition).  They  give 
a  chronological  history  of  each  item  of  stores,  and  of  the 
quantities  and  various  kinds  of  materials  or  supplies  used, 
so  that  in  a  very  short  time  the  stores  keeper  and  purchasing 
agent  can  establish  from  this  history  absolutely  correct  maxi- 
mum and  minimum  quantities,  and  thus  reduce  the  cost  of 
investment  for  material  to  a  minimum.  An  examination 
of  these  stores  record  sheets  will  always  indicate  to  the 
purchasing  agent  or  works  manager  how  well  purchases  are 
being  made  and  how  much  unnecessary  investment  may 
have  been  made  in  any  items  by  purchasing  in  too  large 
quantities.  Finally,  the  perpetual  inventory  is  kept  checked 
against  the  controlling  account  by  means  of  these  stores 
records. 

From  the  foregoing  it  can  be  seen  what  an  all-important 
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proposition  the  keeping  of  the  stores  records  is,  and  particu- 
larly the  keeping  of  these  records  posted  accurately  and 
right  up  to  date,  and  with  due  consideration  for  reservation. 

Classification  of  General  Stores 

There  are  two  prime  classifications  into  which  general 
stores  shotild  be  divided,  for  statistical  and  indexing  reasons: 

(1)  Office  Materials,  (2)  Factory  Materials.  A  com- 
plete classification  for  accounting  and  general  purposes  is 
given  in  the  stores  ledger  shown  in  Form  95. 

Factory  materials  for  such  purposes  are  divided  into 
four  classes  as  follows: 

(a)  Operating  Supplies 

(b)  Manufacturing  Supplies 

(c)  Manufacturing  Materials 

(d)  Equipment 

This  classification  is  not  used  for  keeping  stores  or  for 
accounting  work,  but  is  used  for  indexing  purposes;  and 
also  provides  a  means  whereby  statistics  can  be  obtained 
at  any  time  regarding  the  amounts  of  such  materials  used. 
These  statistics  are  very  valuable  because  of  the  fact  that 
contracts  are  often  made  and  prices  obtained  based  on  the 
quantities  consumed  of  any  particular  commodity,  and  a 
little  adding  machine  work  on  the  stores  records  in  connec- 
tion with  this  classification  will  always  reveal  this  for  either 
statistical  or  purchasing  purposes.  In  order  to  make  this 
classification  perfectly  clear,  the  kinds  of  items  that  would 
go  into  them  are  given  below. 

!•   Office  Materials — Classification 

These  consist  of  any  and  all  kinds  of  supplies  for  office 
work,    for    recording   and   accounting   work,    advertising 
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matter,  etc.  This  kind  of  material  should  be  classified  on  the 
indexes  for  stores-keeping  about  as  follows: 

Advertising  Matter  Ink  Wells  . 

Bands,  Rubber  Letterheads 

Baskets,  Waste  Pads,  Scribbling 

Blotting  Paper  Paste 

Brushes,  Typewriter  Pencils 

Carbon  Paper  Pimches 

Clips  Pen  Holders 

Copy  Paper  Pens 

Envelopes  Pins 

Erasers,  Pencil  Ribbons,  T)rpewriter 

Erasers,  Typewriter  Rulers 

Forms,  Cards  Second  Sheets 

Forms,  Loose-Leaf  Shorthand  Books 

Forms,  Printed  Stamp  Pads 

Inks,  Stamping  Trays,  Letter 

Inks,  Writing  Twine,  etc. 

2.    Factory  Materials— Classification 

These,  as  stated  above,  are  divided  into  four  classes  for 
indexing  purposes  only,  the  first  of  which  is: 

(a)  Operating  Supplies.  These  consist  of  all  such 
supplies  as  are  used  for  operating,  or  making  repairs  to  the 
plant  or  to  the  machinery  in  the  plant,  and  will  consist  of 
about  such  a  classification  of  items  as  given  below,  although 
it  must  be  borne  in  mind  that  there  are  items  in  this  classi- 
fication that  might  be  used  as  productive  material. 


Materials 

Asbestos 

Brooms 

Babbitt 

Brushes,  Air 

Belting 

Brushes,  Motor 
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Carbon 

Compounds 

Electrical  Supplies 

Emery  Cloth  and  Paper 

Excelsior 

Fuels 

Gaskets 

Glass 

Glue 

Inks,  Office 

Iron,  Galvanized 

Leather,  Lace 

Nails 

Oil  Cans 

Oils 


Packing 

Piping 

Plumbing  Supplies 

Potash 

Rivets 

Rope 

Rubber 

Sandpaper 

Soap 

Tin 

Toilet  Paper 

Twine 

Waste 

Wax 

Wire 


Bits 

Checks 

Chisels 

Dies 

Drills 

Emery  Wheels 

Files 

Hammers 


Tools — Small  and  Hand 

Handles 

Jigs 

Knives 

Miscellaneous 

Soldering  Irons 

Stones 

Torches 

Wrenches 


(b)  Manufacturing  Supplies.  These  will  consist  of  all 
kinds  of  material  that  are  used  in  the  product  made  for  sale, 
and  measured  out  in  quantities  in  such  a  way  as  not  to  be 
chargeable  to  any  specific  piece,  part,  or  unit,  for  the  reasons 
that  it  would  be  almost  impossible  to  measure  the  exact 
quantity  used  in  or  upon  any  individual  part.  This  kind  of 
stores  is  often  drawn  out  in  bulk,  such  quantities  being  used 
as  are  required,  and  the  remainder  returned  to  stores  on  a 
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credit  memorandum ;  for  it  is  impossible  in  many  instances 
to  specify  the  exact  amount  of  material  needed.  The  fol- 
lowing items  indicate  the  nature  of  the  articles  that  go  into 
this  classification: 

Alcohol,  Spirits  Screws,  Machine 

Alcohol,  Wood  Shellac 

Oil  Tape 

Paints  etc. 

Putty 

(c)  Manufacturing  Materials.  These  consist  of  all 
materials  which  are  used  in  the  actual  product  made  for 
sale,  and  which  are  charged  directly  to  piece,  part,  unit,  etc, 
or  to  a  production  order  in  its  entirety. 

Properly  speaking,  both  manufacturing  supplies  and 
materials  are  one  and  the  same  thing;  but  the  reason  for 
recommending  a  subdivision  of  these  two  is  that  it  is  neces- 
sary to  exercise  a  great  deal  more  care  with  manufacturing 
supplies  than  it  is  with  manufacturing  materials  in  issuing 
them  to  the  factory,  since  the  exact  quantity  of  the  former 
required  for  a  given  production  order  is  frequently  not 
specified  or  limited. 

(d)  Equipment.  For  indexing  purposes,  this  consists 
of  all  such  equipment  and  machinery  as  is  bought  for  the 
plant,  and  not,  as  yet,  charged  out  to  the  plant  under  a 
betterment  order. 

Classification  of  General  Stores — ^For  Stores^Indexing 

It  is  almost  impossible  to  provide  at  the  start  every  item 
of  classification  that  will  be  required ;  but  a  general  scheme 
should  be  adopted  which  may  be  added  to  from  time  to  time 
as  classifications  for  inventory  become  necessary.  It  is 
preferable  to  classify  primarily  under  the  kinds  of  materials 
used,  for  two  reasons :  it  makes  the  handling  of  the  stores 
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record  sheets  much  more  rapid,  and  at  the  same  time  it  gives 
a  statement  every  month  of  the  consumption  of  the  various 
kinds  of  materials  that  are  used. 

As  before  stated,  general  stores  are  divided  into  two 
prime  classifications:  (1)  office  materials,  and  (2)  factory 
materials,  which  are  the  same  for  both  stores-indexing  and 
statistical  purposes.  The  subdivisions  of  these  two  classes 
are  as  given  below: 

Office  Materials.  Subdivision  same  as  already  given. 
(See  pages  80,  81.) 

Factory  Materials.  For  purposes  of  stores-indexing, 
these  materials  should  be  classified  about  as  follows,  ac- 
cording to  the  kind  of  material  and  the  items  made  of  that 
material : 


I.  Brass  and  Bronze 

Castings 

Screws 

Cocks 

Valves 

Cups,  Grease 

Washers 

Cups,  Oil 

Wire 

Sheet 

Miscellaneous 

Rod 

II.  Compounds 

Commutator 

Polishing 

Cutting 

Miscellaneous 

Drilling 

III.  CotPER 

Sheet 

Washers 

Tubing 

Castings 

Wire 

Miscellaneous 

Rivets 
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IV.  Emery 

Qoth 

Wheels 

Powder 

Miscellaneous 

V.  Fibre 

Rings 

Gaskets 

Disks 

Miscellaneous 

VI.  Fuel 

Coal 

VII.  Glass 

Disks 

Window 

Tubes 

Miscellaneous 

VIII.  Iron 

Bar 

Sheets 

Bolts 

Screws 

Castings,  Gray 

Tubes 

Castings,  Malleable 

Washers 

Forgings 

Wire 

Nails 

Miscellaneous 

Rivets 

IX.  Steel 

Shafting 

Tool 

Sheet 

Tubing 

Bar 

X.  Lumber 

Boards 

Timber 

Planking 

Miscellaneous 

XL  Oils  and  Grease 

Lubricating  Oils 

Greases 

85 
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XII,  Packing 

Asbestos 

Metallic 

Gaskets 

Wick 

Hemp 

Miscellaneous 

XIII.  Paper 

Books 

Stationery 

Catalogues 

Wrapping 

Circulars 

Sand 

Drawing 

Miscellaneous 

Printed  Form 

XIV.  Rubber 

Diaphragms 

Seatings 

Gaskets 

Sheet 

Hose 

Tubing 

Rings 

Washers 

XV.  Leather 

Belting 

Washers 

Lace 

Miscellaneous 

The  Issuing  of  Material  from  Stores 

General  Stores  Requisitions 

Form  10  is  to  be  used  for  the  purpose  of  obtaining 
material  and  supplies  from  stores,  as  no  items  of  whatso- 
ever nature  bought  by  the  company  should  be  issued  by  the 
stores  keeper  except  over  this  form  properly  signed.  The 
production  department  will  issue  all  requisitions  for  materials 
needed  for  regular  production  orders,  but  not  always  for 
supplies  for  operating  the  plant.  The  requisition  must, 
under  all  circumstances,  show  the  order  number  to  which 
the  material  is  to  be  charged,  as  well  as  the  number  of  the 
department  which  draws  the  material    Where  materials  for 
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operating  supplies,  etc.,  are  drawn,  which  are  not  covered 
by  any  production,  betterment,  repair,  or  standing  order 
number,  the  requisition  must,  without  exception,  show  the 
department  drawing  the  material  and  must  be  properly 
signed  by  the  head  of  that  department  Under  no  cirami- 
stances  can  the  head  of  one  department  use  his  requisition 
to  draw  material  from  another  department,  or  from  the 
inspectors ;  through  general  stores  only  will  it  be  honored. 
In  every  instance  the  quantity  and  kind  of  material  must 
be  plainly  set  forth  upon  the  requisition  as  follows : 

1.  Material,  symbol,  and  number  of  requisition. 

2.  Charge  number  or  order  number  which  is  entered 

against  the  proper  class  of  order  as  shown  on  the 
requisition.  The  symbols  shown  thereon  desig- 
nate the  following  classes  of  orders : 

(A)  Contract  or  Sales  Orders 

(B)  Manufacturing  Orders 

(C)  Production  Orders 

(D)  Prorating  Orders 

(E)  Betterment  Orders 

(F)  Repair  Orders 

(G)  Stores  Orders 

3.  The  quantity  designated  and  a  clear  description  of 

the  article. 

4.  The  department  to  which  delivery  is  to  be  made  and 

the  time  when  delivery  is  required. 

5.  The  signature  of  a  duly  authorized  party. 

6.  The  date  on  which  made  out. 

Exceptions  may  be  made  to  this  rule  in  the  case  of  the 
manager  and  any  superintendent,  by  allowing  them  to  use 
their  respective  pads,  which  should  be  especially  assigned 
to  them  by  a  key  number,  as  they  find  it  necessary.  When 
this  is  done  the  requisition  must  be  O  K'd  by  the  superin- 
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tendent,  the  department  for  which  the  material  is  drawn 
properly  shown,  and  a  credit  memorandum  made  out  in 
favor  of  the  department  from  which  the  material  was  taken, 
and  this  must  be  attached  to  the  requisition. 

It  must  be  borne  in  mind,  as  previously  stated,  that  the 
stores  keeper  is  the  merchant  of  the  plant,  that  everything 
bought  by  the  factory  is  put  into  his  custody  to  be  sold  by 
him  to  the  various  departments,  and  that  these  requisitions 
are  nothing  more  or  less  than  checks  made  out  and  signed 
as  payment  for  such  items  as  are  drawn.  Consequently,  in 
any  instances  where  the  requisition  is  not  properly  made  out 
and  all  the  necessary  information  given,  the  stores  keeper 
must  refuse  to  honor  it. 

It  is  essential  that  the  stores  keeper  should  bear  in  mind 
that  his  department  must  be  conducted  as  an  absolutely 
independent  business ;  he  buys  goods  over  his  purchase  re- 
quisition, and  sells  these  goods  to  the  factory  over  its 
general  stores  requisitions.  Every  night  his  stock  should 
be  in  balance,  and,  if  it  is  not,  he  is  to  be  held  strictly 
accountable. 

In  large  plants  it  is  usual,  as  before  stated,  to  have  a 
chart  called  "Stores  Location  Chart,*'  so  that  the  stores 
recorder  can  accurately  route  each  requisition  by  entering 
this  information  in  the  space  provided  on  the  form. 

It  is  not  recommended  that  these  requisitions  be  made 
out  in  duplicate.  The  stores  recorder  will  be  either  located 
in,  or  adjacent  to,  the  planning  department.  All  requisitions 
for  production  material  will  be  accompanied  by  a  routing 
tag  which  should  be  attached  by  the  stores  keeper  to  each 
lot  of  material  called  for  by  a  requisition.  On  all  other 
materials,  such  as  operating  supplies,  etc.,  which  might  be 
requisitioned  direct  by  department  heads,  the  stores  keeper 
should  put  a  routing  tag  on  the  material  to  its  proper 
destination  which,  of  course,  will  be  indicated  on  the  requisi- 
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tion  itself.  It  is  a  much  safer  way  to  route  material  than 
it  is  to  make  duplicate  requisitions  which  cannot  be  fastened 
or  tied  to  the  material  in  any  convenient  way. 

Stores  Credit  Memorandum 

Form  11  is  to  be  used  by  all  heads  of  departments  for 
crediting  any  department  with  materials  drawn  from  stores, 
which  it  cannot  or  does  not  use,  and  which  are  returned  to 
stores.  It  must  be  borne  in  mind  that  all  material  drawn 
over  a  requisition  is  charged  up  to  its  proper  order  or  account 
number  immediately  after  it  is  taken  from  the  stores  depart- 
ment, and  if  subsequent  work  or  operations  show  too  much 
material  has  been  drawn,  or  defects  are  discovered  in  the 
material,  this  form  is  used  to  give  a  credit  to  the  job.  For 
this  purpose  it  is  immediately  sent  to  the  stores  keeper, 
together  with  the  surplus  or  rejected  materials.  Unless  the 
material  accompanies  this  credit  memorandum,  the  stores 
keeper  will  not  accept  it,  for  he  must  get  his  material  back 
into  stores  before  he  can  apply  the  credit.  The  credit 
memorandum  must  be  signed  by  the  planning  department, 
or  a  department  head  authorized  to  do  so,  and  also  by  the 
stores  keeper,  before  it  is  turned  over  to  the  stores  recorder, 
where  the  material  must  be  priced  exactly  the  same  as  in  the 
requisition,  be  entered  on  the  received  side  of  the  stores 
record,  and,  imder  "From  Whom,"  the  production  order 
number  be  entered  in  red  ink. 

This  stores  credit  memorandum  is  of  as  much  importance 
in  the  handling  of  stores  as  is  the  requisition,  these  two 
kinds  of  forms  constituting  the  debits  and  credits  in  so  far 
as  general  stores-keei^ng  and  the  factory  are  concerned. 
For  example,  if  100  bolts  are  drawn  out  of  general  stores 
for  a  production  order  and  10  of  them  are  foimd  defective, 
10  more  bolts  will  be  drawn  out  on  another  requisition  ac- 
companied by  a  credit  memorandum  for  10  bolts,  and  the 
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10  bolts  drawn  out  on  the  second  requisition  will  be  charged 
off  by  the  record  clerk  to  either  "Scrap"  or  "Defective 
Pieces,"  so  that  by  this  means  the  balance  of  his  stores 
record  sheets  will  always  check  his  stock,  and  at  the  same 
time  dispose  of  any  defective  material. 

Again,  the  tool  room  might  draw  out  on  requisition  a 
dozen  12"  flat  files.  Immediately  afterwards  another  fore- 
man might  present  a  requisition  for  these  files,  and,  there 
not  being  any  in  stock,  he  might  be  given  six  of  the  files  that 
had  been  taken  out  by  the  tool  room.  In  such  case  the  six 
files  would  be  passed  back  into  general  stores  from  the  tool 
room  by  a  credit  memorandum,  and  the  requisition  from  the 
other  foreman  changed  to  six  and  turned  into  stores ;  thus 
leaving  six  files  charged  to  each  department.  It  must  be 
borne  in  mind,  however,  that  these  transactions  must  not 
take  place  between  departments,  but  through  the  stores  de- 
partment as  a  clearing  house. 

These  stores  requisitions  and  credit  memoranda  can 
both  be  used  in  conjunction  with  component  stores  in  the 
same  way  as  they  are  with  general  stores,  if  desired,  but 
it  is  much  better  to  use  for  this  purpose  a  combined  form 
headed  "Component  Stores  Requisition  and  Credit"  but 
otherwise  bearing  the  same  data. 
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COMPONENT   AND   FINISHED    STORES 

Showing  how  they  differ  from  general  stores 
both  in  character  and  their  method  of  record; 
together  with  a  discussion  of  their  inven- 
toried values,  their  control,  and  their  relation 
to  accounting. 
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COMPONENT   AND    FINISHED    STORES 

Nattire  of  Component  and  Finished  Stores 

When  material  is  issued  to  the  factory  for  the  manu- 
facture of  pieces  or  parts,  it  is  charged  to  a  production  order 
covering  same ;  and  the  amount  of  material,  as  well  as  the 
labor  on  this  production  order,  is  charged  up  to  a  controlling 
account  called  "Work  in  Progress,"  where  it  remains  until 
the  entire  production  order  is  completed.  When  the  pro- 
duction order  isi  finished,  "Work  in  Progress"  account  is 
credited,  and  "Component  Stores"  is  charged.  Here  the 
item  remains  in  inventory  as  "Component  Stores"  until 
withdrawn  again  for  assembling,  where  it  will  be  charged 
against  "Work  in  Progress"  until  this  assembling  produc- 
tion order  is  completed,  when  "Work  in  Progress"  will 
again  be  credited  and  "Finished  Stores"  charged.  Here  it 
will  remain  until  sold,  when  "Finished  Stores"  will  be 
yji^  amfcf  credited  and  "gales"  ^t^argedf  In  this  way  the  controlling 
accounts  give  the  summaries  of  perpetual  inventories,  as  it 
can  readily  be  seen  that  at  the  end  of  the  month  any  uncom- 
pleted orders  must  necessarily  be  in  "Work  in  Progress" 
and  all  completed  orders  must  be  in  either  Component  or 
Finished  Stores. 

Now,  it  should  be  borne  in  mind  that  no  items  other  than 
those  processed  by  the  factory  itself  should  be  included  in 
the  classification  of  "Component  Stores"  or  "Fmished 
Stores,"  for  if  this  is  done  there  is  no  check  on  inventory 
records  as  related  to  production  orders,  or  no  distribution 
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of  a  proper  amount  of  overhead  to  production  orders.  There- 
fore, it  is  worth  while  to  say  again  that  such  things  as 
screws,  nails,  bolts,  wire,  or  any  finished  parts  bought  out- 
side, do  not,  under  any  circumstances,  become  identified  with 
component  or  finished  stores  records ;  they  are  simply  "Gen- 
eral Stores."  Even  if  parts  for  a  unit  or  model  of  any  kind 
should  be  bought,  they  would  be  general  stores  until  drawn 
into  the  factory  by  some  production  order,  which  would 
convert  them  into  "Work  in  Progress/' 

Component  Stores 

Component  stores  do  not  include  any  component  parts 
or  pieces  in  progress,  and,  until  a  piece  or  part  is  finished, 
it  is  still  "Work  in  Progress."  When,  however,  this  piece 
or  part  is  finished  and  in  such  shape  as  to  be  carried  in  stock 
for  assembling  purposes,  it  then  becomes  "Component 
Stores."  Therefore,  these  component  stores  bear  no  rela- 
tion to  general  stores  or  to  finished  stores,  simply  being  a 
necessary  transformation  convenience  in  accounting  for 
factory  operations.  Component  stores  should  be  directly 
in  charge  of  the  production  department  and  be  replenished 
and  drawn  on  in  accordance  with  instructions  issued  by  this 
department  to  the  factory  for  making  up  finished  units  or 
models  as  called  for  by  some  schedule  or  schedules. 

As  component  stores  are  the  result  of  having  processed 
certain  pieces  and  parts  on  some  particular  production  order, 
they  must  be  costed  out  on  a  separate  production  order  in 
order  to  get  the  final  cost  of  the  different  units  in  which 
they  may  be  used. 

This  method  of  procedure  is  carried  still  further  for 
the  reason  that  costs  must  be  divided  not  only  into  units, 
but  into  parts  of  units ;  and  parts,  into  pieces  and  operations 
on  these  pieces  and  parts.  Therefore,  a  manufacturing  order 
calling  for  the  production  of  any  given  unit  or  nimiber  of 
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units  is  converted  into  production  orders  for  the  various 
parts  and  pieces  required. 

•  The  principal  reason  for  this  procedure  is  on  account  of 
sub-assembly;  one  example  of  which  might  be  the  lock 
mechanism  of  a  rifle.  This  is  composed  of  a  certain  number 
of  pieces,  which,  when  assembled  into  the  lock  mechanism, 
constitute  a  unit,  inasmuch  as  it  can  be  assembled  and  be- 
come operative  independent  of  the  model  upon  which  it 
goes  and,  under  certain  circumstances,  may  be  used  on 
several  models  of  rifles.  Therefore,  the  pieces  that  make  up 
this  part  should  be  assembled  into  it  under  a  production 
order  for  assembling  separate  from  the  one  covering  the 
general  assembly  of  rifles. 

Component  Stores  Record 

The  "Component  Stores  Record"  (Form  13)  is  to 
component  stores  exactly  what  the  "General  Stores  Record" 
is  to  general  stores;  viz.,  a  record  of  all  pieces  and  parts 
processed  in  a  factory,  taken  into  stores,  and  then  delivered 
to  assembly  orders.  It  shows  also  inventory  values  of  com- 
ponent stores  whenever  it  is  necessary  to  have  such  informa- 
tion. The  entries  in  the  component  stores  record  are  similar 
to  those  found  in  the  general  stores  record,  and  likewise  are 
governed  to  a  certain  extent  by  maximum  and  minimum 
amounts. 

To  illustrate  this  point,  if  a  sales  department  were  re- 
quiring, say,  30  engines  a  day  of  a  partictdar  model,  the 
minimum  inventory  of  that  engine  in  finished  stores  would 
be  determined  by  whatever  length  of  time  it  takes  the  factory 
to  assemble  that  kind  of  an  engine.  If  this  time  were  10 
days,  the  minimum  inventory  on  finished  stores  would  be 
300  engines. 

To  go  a  step  further,  if  four  of  a  particular  piece  were 
required  to  an  engine  and  30  days  were  necessary  to  get 
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the  piece  through  the  factory,  then  the  minimum  in  com- 
ponent stores  would  be  four  times  30  for  each  day,  and  for 
'30  days,  30  times  this  number,  or  3,600  pieces.  This  same 
comparison  would  apply  to  all  articles  of  manufacture,  such 
as  rifles  or  similar  weapons,  wherein  a  complete  model  is 
composed  of  an  assembly  of  several  parts,  some  of  which 
are  duplicate  parts. 

When  any  finished  pieces  or  parts  are  received  in  stores 
from  "Work  in  Progress"  in  the  factory,  they  should  always 
be  accompanied  by  a  tracing  tag,  showing  production  order 
number,  lot  number,  and  net  quantity  received.  As  soon  as 
it  is  received  by  the  stores  keeper,  he  should  enter  on  this 
tracing  tag  the  actual  count  of  the  goods  received,  date, 
and  sign  same,  and  then  turn  it  over  to  the  stores  recorder 
who  will  immediately  post  to  his  stores  record  under  "Re- 
ceived" the  quantity  specified,  with  the  order  number  upon 
which  it  has  been  made. 

This  material  will  usually  be  received  in  the  stores  as 
only  a  part  of  some  production  order ;  that  is  to  say,  there 
may  be  a  production  order  in  the  factory  for  10,000  pieces, 
and  these  may  come  into  component  stores  in  lots  of  2,000 
or  3,000.  The  entries  for  such  receipts  must  be  made  in  the 
column  captioned  "Received  on  Unfinished  Order,"  for  the 
reason  that  goods  received  in  instalments  in  this  way  have 
not  as  yet  been  costed  out,  and  consequently  must  be  held 
in  this  column  until  the  cost  is  known,  which  will  be  upon 
the  completion  of  the  production  order. 

When  pieces  on  uncompleted  orders  are  entered  in  the 
column  "Received  on  Unfinished  Orders,"  the  quantity  is 
also  added  to  the  balance  in  the  column  headed  "Balance 
on  Hand — ^Unfinished  Orders,"  given  on  the  outside.  It 
may  be  that  several  instalments  of  finished  parts  or  units 
will  be  received  into  component  stores  before  the  entire 
order  is  completed ;  but,  as  soon  as  the  total  order  and  cost 
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of  the  order  is  received,  the  total  quantity  made  on  the 
order  is  extended  to  the  column  "On  Hand — Component 
Stores,"  and  the  cost  price  is  entered  as  above. 

When  the  stores  recorder  receives  a  requisition  calling 
for  component  stores  and  these  have  been  delivered,  he  will 
enter  in  the  "Issued"  column  the  date  of  issue,  order  num- 
ber for  which  the  material  is  to  be  used,  together  with  the 
quantity.  The  amount  is  then  extended  to  "Balance  on 
Hand — Component  Stores"  and  the  inventory  value  is  then 
carried  out  at  once. 

In  the  event  of  its  being  necessary  to  give  out  component 
stores  that  have  been  received  on  an  unfinished  order,  the 
order  number  and  the  quantity  are  entered  in  exactly  the 
same  manner  as  above,  and  the  quantity  is  deducted  from 
the  "Balance  on  Unfinished  Orders,"  as  there  is  no  balance 
in  "Component  Stores" ;  for,  as  stated  above,  although  the 
goods  may  be  received  into  the  component  stores  department 
in  instalments  from  some  production  order,  they  cannot 
become  "Component  Stores"  as  a  matter  of  record,  but  will 
remain  "Work  in  Progress"  until  the  costs  are  ascertained 
and  closed  out. 

It  may  be  necessary  at  times  to  draw  from  both  "Balance 
in  Component  Stores"  and  "Balance  on  Unfinished  Orders." 
To  illustrate  this,  suppose  a  requisition  calls  for  3,000  parts 
and  there  are  1,000  parts  in  "Balance  in  Component  Stores," 
while  there  are  4,000  in  "Balance  on  Unfinished  Orders." 
Obviously,  all  there  are  of  component  stores,  which  is  1,000, 
will  be  taken,  and  the  difference  must  come  out  of  the  "Bal- 
ance on  Unfinished  Orders";  and,  if  it  becomes  necessary 
to  price  all  that  are  drawn  out,  the  price  for  the  number 
taken  from  the  "Balance  on  Unfinished  Orders"  must  be 
the  last  cost  price,  but  this  should  never  be  resorted  to  except 
for  special  purposes.  , 

When  costs  of  any  parts  which  are  carried  in  "Balance 
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on  Unfinished  Orders"  are  received,  the  quantity  should 
then  be  transferred  to  "Balance  in  Component  Stores/'  to- 
gether with  unit  prices,  total  values,  etc. 

Controlling  Account  for  Component  Stores 

In  the  controlling  accounts  of  a  company,  there  shoidd  be 
an  account  which  governs  "Component  Stores";  and  the 
aggregate  inventory  value,  as  shown  by  the  component 
stores  record,  should  at  any  time  practically  agree  with  the 
controlling  account,  from  which  it  will  be  noted  that  a  check 
is  thus  kept  on  the  inventory  from  two  separate  and  inde- 
pendent sources. 

In  first  establishing  any  such  inventory,  conditions  may 
be  met  which  will  make  it  almost  prohibitive  to  maintain  a 
minimum  inventory  on  account  of  the  demand  for  parts  for 
assembling  purposes.  Therefore,  it  may  become  necessary 
to  draw  a  large  part  of  assembling  requirements  from  com- 
ponent stores  on  unfinished  orders.     . 

In  order  to  maintain  a  controlling  account  properly,  and 
have  the  monthly  balance  sheet  a  true  interpretation  of  in- 
ventory conditions  governing  component  stores,  the  stores 
recorder,  at  the  end  of  each  month,  should  draw  off  from 
his  records  all  parts  issued  from  stores  on  unfinished  orders 
and  enter  the  same  on  the  component  stores  record  in  red  ink 
under  the  column  "Balance  on  Hand — Component  Stores." 
This  red  ink  balance  will  indicate  a  delivery  to  component 
stores,  which,  in  so  far  as  regular  records  are  concerned,  is 
not  yet  recorded  as  received  in  component  stores,  and  will 
not  be  so  recorded  until  the  entire  production  order  is  com- 
pleted. The  stores  recorder  should  also  draw  off,  at  the 
end  of  each  month,  all  finished  stores  issued  as  unfinished 
orders.  A  memorandum  entry  should  in  both  cases  be 
shown  in  red  ink  on  the  monthly  balance  sheets,  but  must 
not  be  actually  entered  on  the  balance  sheets  of  private 
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ledger  accounts,  as  would  be  the  case  where  a  production 
order  was  completed  and  the  entire  cost  charged  to  stores 
and  credited  to  "Work  in  Progress." 

The  purpose  here  is  to  create  temporarily  a  credit  to 
"Work  in  Progress"  of  such  items  as  have  been  used  in 
some  other  form  of  inventory.  Otherwise,  any  units  finished 
on  an  uncompleted  assembly  production  order  that  were 
sold  and  shipped  would  still  be  in  the  "Work  in  Progress" 
inventory,  and  also  in  the  accounts  receivable,  thus  creating 
double  value  on  inventory  as  a  whole  for  such  items. 

What  has  been  said  above  as  regards  unfinished  balance, 
is  absolutely  necessary  in  connection  with  the  keeping  of 
finished  stores ;  but  in  connection  with  component  stores,  the 
regular  form  of  general  stores  record  could  be  used,  by 
sacrificing  accuracy  and  always  using  last  cost  price  obtained 
on  issue  of  any  component  stores,  making  a  new  price  when- 
ever a  production  order  was  closed  out. 

Finished  Stores  Record 

The  keeping  of  this  record  (Form  14)  is  identical  with 
that  of  component  stores,  inasmuch  as  all  the  receipts  from 
production  orders  are  entered  in  the  "Received"  column, 
and  everything  given  out  on  a  shipping  order  (instead  of  a 
requisition  or  a  production  order)  is  entered  under  "Issued." 

In  the  issuing  of  shipping  orders,  two  copies  should 
always  be  given  to  the  shipping  clerk,  one  a  shipping  memo- 
randum, returnable  to  the  accounting  department  for  billing, 
and  the  other  a  shipping  memorandum  to  accompany  the 
shipment  to  the  consignee.  These  are  the  only  papers  he 
should  have  for  the  shipment  of  goods. 

On  the  shipping  memorandum  returnable  to  the  account- 
ing department,  provision  should  be  made  for  the  entry  of 
the  cost  of  all  the  items  shipped  on  finished  stores,  as  these 
figures  are  necessary  for  making  a  sales  analysis. 
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STORES— SPECIAL   FEATURES 

Illustrating  forms  to  be  used  as  a  check  on 
materiab  drawn  against  orders,  and  explain- 
ing in  detail  the  stores  keeper's  responsibili- 
ties in  ordering  goods  made  in  the  factory, 
and  his  procedure  in  disposing  of  returned 
goods. 
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Assembly  Requisition 

Duplicate  requisitions  are  used  in  requisitioning  ma- 
terial for  assembly  purposes.  One,  a  blue  sheet,  for  the  total 
list  of  material  required  to  cover  specified  lots  on  a  given 
production  order,  will  be  filled  in,  in  the  first  two  columns 
only,  showing  the  number  of  pieces  or  parts  required,  and 
the  piece  or  part  number,  together  with  the  date  and  pro- 
duction order  or  lot  number  at  the  top.    (See  Form  15.) 

The  assembly  requisition,  filled  in  as  described,  is  turned 
over  to  the  stores  keeper,  who  immediately  proceeds  to  fill 
the  requisition.  Owing  to  low  balances  on  hand  in  stores, 
however,  he  may  frequently  be  unable  to  make  complete 
delivery  of  all  the  parts  called  for.  Therefore,  the  duplicate 
of  the  assembly  requisition,  a  pink  copy,  has  been  pro- 
vided to  take  care  of  these  "Shorts."  As  soon  as  the  stores 
keeper  gets  out  and  delivers  to  the  department  requiring  it, 
what  material  is  available,  he  enters  under  "Delivery"  on  the 
blue  sheet  the  date  and  quantity  delivered.  When  the  sheet 
or  sheets  covered  by  this  requisition  are  thus  filled  out,  the 
stores  keeper  checks  on  the  pink  sheet  the  quantities  of 
each  part  still  undelivered,  as  shown  by  the  blue  sheet. 

The  following  day,  the  pink  sheet  is  gone  over,  the  items 
which  are  undelivered  balanced,  if  possible,  and  delivered; 
any  quantity  so  delivered  will  be  entered  on  the  right  side 
of  the  requisition,  and  the  balance  still  unfilled  will  be  trans- 
ferred to  another  pink  sheet  for  the  third  day.  This  will 
be  carried  on  from  she&t  to  sheet,  from  day  to  day,  until  the 
^.  103 
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total  assembly  requisition  has  been  completed.  In  this  way, 
the  stores  keeper  is  made  responsible  for  looking  after  the 
complete  filling  of  the  requisition  after  it  has  once  been 
given  to  him  in  its  entirety. 

The  reason  for  this  procedure  is  that  all  requisitions 
must  be  turned  in  to  the  record  clerk  each  day,  so  that  the 
stores  account  may  be  kept  up  to  date,  and  the  distributions 
made  to  production  orders  and  departments,  and  not  held 
up  until  the  full  amounts  of  various  parts  have  been  de- 
livered. 

Production  Order  Distribution  of  Material 

The  production  order  distribution  of  material  (Form 
16)  is  a  new  form  which  has  been  provided  to  take  care  of 
the  distribution  of  material  to  both  production  orders  and 
departments,  and  also  to  give  a  daily  check  on  the  additional 
amount  of  material  allowable  to  be  drawn  on  any  production 
order. 

The  clerk  who  has  charge  of  the  record  should  work 
alongside  the  clerk  in  charge  of  the  general  and  component 
stores  records  in  the  handling  and  posting  of  requisitions 
coming  into  the  stores  keeper's  office.  These  two  clerks 
should  handle  them  jointly,  as  described  hereafter.  A  pro- 
duction order  distribution  of  material  sheet,  or  sheets, 
should  be  opened  for  each  production  order  number,  and 
should  then  be  filed  in  a  binder  in  the  order  of  issue.  The 
stores  clerk  is  provided  with  a  complete  set  of  pieces,  parts, 
and  unit  key  cards,  which  show  in  detail  the  kinds  and 
quantity  of  material  required  to  make  any  one  piece,  part, 
or  unit. 

As  soon  as  the  stores  keeper  receives  his  copy  of  a  pro- 
duction order  from  the  planning  department,  the  production 
record  clerk  immediately  opens  up  a  sheet  for  this  produc- 
tion order  number,  showing  the  quantity  required,  piece 
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ntunber,  and  order  number.  He  then  turns  to  his  key  cards 
and  ascertains  the  amount  of  material  required'  per  piece, 
and  opens  up  a  column  on  this  distribution  sheet  for  each 
kind  or  size  of  material  required  to  manufacture  the  item 
called  for,  inserting  the  name  of  the  material,  the  total 
requirements  for  the  production  order,  etc.,  and  he  is  then 
ready  to  receive  requisitions  against  the  production  order. 
No  material  whatever  should  be  delivered  until  the  stores 
keeper's  copy  of  the  production  order  has  been  received, 
and  this  production  order  material  distribution  sheet  has 
been  opened. 

This  production  order  distribution  sheet  will  also  answer 
for  the  distribution  of  material  to  departments,  thus  saving 
the  entire  time  previously  taken  in  the  posting  of  requisitions 
to  departments  separate  from  the  production  order.  This 
combination  of  posting  to  production  orders  and  depart- 
ments will  be  accomplished  in  the  following  manner: 

When  the  first  requisition  for  material  chargeable  to  a 
production  order  comes  in  and  is  posted  on  this  production 
order  material  sheet,  the  department  which  draws  the  ma- 
terial should  be  entered  just  above  the  words  "General"  or 
"Semi-Finished  Stores'*  (which  is  the  same  as  "Component 
Stores"),  the  classification  of  material  showing  just  below. 
As  each  kind  of  material  on  any  production  order  will  al- 
ways be  drawn  by  the  same  department,  the  monthly  total 
of  the  material  drawn,  in  any  one  column,  may  be  recapitu- 
lated from  that  column  to  the  "Recapitulation  of  Material 
to  Department."  Thus  the  posting  to  production  orders 
.will  be  all  that  is  necessary  to  get  a  departmental  distribu- 
tion as  well  as  the  classification  of  material  used  by  each 
department. 

Moreover,  it  will  not  be  necessary  to  figure  the  extension 
of  the  individual  requisitions  going  through,  which  will  save 
a  great  deal  of  time.    This  will  be  properly  taken  care  of  by 
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the  footing  of  these  pages  at  the  end  of  the  month,  when 
closing  the  production  order  for  posting  to  the  production 
and  betterment  order  record ;  that  is,  the  unit  price  will  be 
shown  for  each  requisition  drawn,  but  the  extension  is  made 
on  the  monthly  total  drawn  instead  of  on  each  individual 
requisition. 

These  last  two  features,  the  combining  of  the  depart- 
mental and  classification  of  material  posting  on  the  same 
sheet  with  the  production  order  distribution,  and  the  extend- 
ing of  the  requisitions  only  by  the  monthly  total  drawn,  will 
prove  a  great  saving  of  time  in  the  handling  of  this  record. 
Of  course,  if  the  unit  price  shows  any  change,  it  may  require 
two  or  more  different  extensions  for  the  month,  but,  as  a 
usual  thing,  the  unit  price  will  be  the  same  during  any  one 
month. 

Assembly  Production  Order  Material  Distribution 

The  "Assembly  Production  Order  Material  Distribu- 
tion" form  has  been  provided  to  take  care  of  the  distribution 
of  material  on  assembly  production  orders  in  a  way  similar 
to  that  in  which  the  production  order  distribution  takes  care 
of  the  distribution  of  material  on  production  orders  for 
pieces  and  parts.    (See  Form  17.) 

At  the  time  z  production  order  is  issued  by  the  schedule 
clerk  and  a  lot  is  started,  this  sheet  will  be  typewritten  from 
the  unit  key  cards  by  the  order  department,  it  being  a  copy 
of  the  assembly  requisition.  This  sheet  shows  the  produc- 
tion order  number  and  the  department  number  drawing  the 
material,  the  quantity  required,  part  or  unit  number,  and 
part  or  unit  name.  At  the  time  this  sheet  is  made  out,  the 
first  two  columns  only  are  filled  in,  showing  the  number  of 
pieces  required  of  each  piece  or  part,  and  the  piece  or  part 
number;  it  thus  constitutes  a  bill  of  material  for  the  lot 
specified  on  the  production  order.    As  soon  as  this  is  made 
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out,  the  original  copy,  being  a  requisition,  is  forwarded  to 
the  foreman  of  the  department  who  turns  it  over  to  the  stores 
keeper  as  soon  as  he  is  ready  to  receive  the  material.  The 
assembly  sheet  is  turned  over  to  the  distribution  clerk  in 
the  stores  keeper's  office,  who  inserts  it  in  his  binder  of 
material  distribution  as  an  authorization  to  deliver  the 
quantity  of  goods  specified.  As  assembly  requisitions  and 
the  "Short"  list  of  the  same  are  turned  in  daily  by  the 
stores  keeper,  the  items  delivered  on  them  are  posted  into 
the  four  "Delivered"  columns  on  this  sheet,  each  time  show- 
ing "Date,"  "Quantity  Delivered,"  and  "Unit  Price";  this 
entry  being  made  at  the  same  time  that  the  stores  record 
clerk  makes  the  credit  entry  on  the  stores  record,  giving  the 
distribution  clerk  the  unit  price. 

The  extensions  are  not  made  on  these  individual  de- 
liveries, as  this  is  unnecessary,  the  assembly  production 
order  material  distribution  sheet  being  the  first  and  final 
distribution  of  this  material,  both  to  department  and  pro- 
duction order.  The  unit  price  is  provided  in  each  column 
to  cover  cases  where  it  may  have  been  changed  during  the 
life  of  the  production  order. 

When  the  total  pieces  on  any  part  are  delivered,  the  total 
quantity  will  be  extended  in  the  "Total  Quantity"  column, 
and  the  extension  made  and  entered  in  the  "Total  Amount" 
column,  and  the  material  classification  entered  in  the  last 
column.  As  soon  as  the  production  order  is  completed,  this 
form  will  be  closed  out  and  filed  in  the  finished  order  binder, 
after  having  been  extended,  and  the  totals  inserted  on  the 
copy  of  the  production  order,  which  is  turned  in  to  the  dis- 
tribution department. 

Esctensions 

All  extensions  on  the  material  issued  on  production 
orders  should  be  made  by  means  of  a  mechanical  calculator 
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at  the  time  the  production  order  is  completed,  thus  saving 
the  time  of  the  clerk,  who  posts  only  the  quantities,  and 
greatly  expediting  the  work  of  closing  up  production  orders, 
as  well  as  saving  a  large  amount  of  time  in  handling  the 
distribution  of  the  requisitions  through  not  extending  each 
individual  requisition. 

Daily  Report  of  Stores  Balance 

The  stores  record  clerk  should  draw  oflf,  at  the  close 
of  each  day,  a  recapitulation  of  the  balances  on  hand  of  all 
manufacturing  materials  in  general  stores,  and  of  all  semi- 
finished and  finished  stores.  This  balance  sheet  must  be 
made  out  in  triplicate,  one  copy  being  sent  to  the  works 
manager,  one  copy  to  the  purchasing  agent,  and  one  copy 
to  the  planning  and  production  department.  Eventually, 
when  these  daily  balance  sheets  become  thoroughly  regu- 
lated, the  use  of  the  stores  clerk's  order  described  below  may 
be  done  away  with ;  for  this  balance  sheet  in  the  hands  of 
the  planning  department,  together  with  the  report  of  finished 
parts  received  in  stores,  from  tracing  tags,  will  provide 
full  information  as  to  starting  operations  for  the  manufac- 
ture of  the  parts  nearing  minimum,  so  that  the  reaching 
minimum  will  be  readily  anticipated,  and  the  customary 
procedure  of  crying  "Short"  will  become  a  thing  of  the 
past 

Objects  of  Stores-Keeping 

From  the  foregoing  it  can  easily  be  seen  that  four  great 
objects  in  keeping  stores  are : 

1.  To  maintain  a  perpetual  inventory. 

2.  To  prevent  the  use  of  material  without  its  being  ac- 

counted for,  or  without  authorization. 

3.  To  prevent  unnecessary  investment  in  material,  by  a 
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proper  specifying  of  maximum  and  minimum 
amounts. 
4.  The  manufacture  of  materials  on  a  balance  schedule 
basis  in  an  economical  manner,  by  the  working 
together  of  the  order  and  stores  departments. 

Stores  Keeper's  and  Stores  Clerk's  Orders 

As  the  stores  keeper  has  full  control  of  maximum  and 
minimum  amounts  in  stores,  the  responsibility  is  his,  of 
course,  for  maintaining  these  amounts.  In  case  of  general 
stores,  where  the  stock  is  bought,  he  should  make  out  a 
regular  requisition  for  purchase;  but  in  the  case  of  com- 
ponent stores  or  finished  stores,  where  any  maximum  or 
minimum  amounts  have  been  established,  he  should  use  a 
stores  clerk's  order,  as  a  requisition  to  have  such  parts 
made  up ;  and  as  the  maximum  amount  for  any  item  is  an 
authority  for  the  manufacturing  of  such  items  when  it  is 
brought  down  to  minimum,  the  stores  clerk's  order  to  manu- 
facture will  be  turned  over  to  the  order  clerk  for  his  guid- 
ance in  starting  the  work  on  the  parts  required. 

This  order  (Form  18)  is  made  out  in  duplicate  by  the 
stores  clerk ;  one  copy  remains  with  him,  and  the  other  goes 
to  the  schedule  clerk  in  the  production  department.  As  soon 
as  this  is  received,  it  will  be  handled  by  him  in  exactly  the 
same  way  as  any  other  production  order,  by  the  issuing 
of  the  necessary  production  order  for  the  manufacture  of 
the  item  in  accordance  with  the  production  order  method 
in  use. 

The  rule  governing  the  issuance  of  these  orders  by  the 
stores  clerk  is  that  he  should  never  issue  an  order  (except 
in  special  instances)  until  the  stock  is  reduced  to  the  min- 
imum, and  the  "Amount  on  Hand"  must  always  be  shown 
opposite  the  space  provided  for  in  the  stores  clerk's  order. 
One  order  may  cover  several  different  items,  but  each  item 
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must  be  covered  by  a  separate  production  order  on  the  part 
of  the  production  department. 

Goods  Returned  Memorandum 

Goods  that  have  been  sent  out  of  a  factory  and  returned, 
cannot  be  taken  back  into  stock  until  some  special  considera- 
tion has  been  given  them.  Therefore,  for  this  purpose,  a 
"Goods  Returned  to  Us  Memorandiun"  (Form  19)  has  been 
designed  on  which  may  be  entered  the  receipt  of  all  goods 
of  any  nature  whatsoever  that  are  returned,  whether  they 
are  returned  for  repairs,  non-acceptance,  or  for  any  other 
reason. 

This  form  is  made  out  in  triplicate;  the  white  copy  is 
kept  by  the  receiving  clerk;  the  second  copy  (pink)  is 
immediately  sent  to  the  stores  department;  and  the  third 
copy  (blue)  is  sent  to  the  sales  department.  As  all  goods 
returned  are  usually  a  question  of  sales,  the  sales  depart- 
ment must  first  decide  what  is  to  be  done  with  the  returned 
goods.  It  will  then  write  upon  this  form  such  instruc- 
tions as  its  correspondence  indicates  is  necessary,  whether 
the  returned  goods  are  for  repairs  or  for  acceptance  back 
into  stock.  If  for  repairs,  the  sales  department  immediately 
fills  out  one  of  the  copies  and  forwards  it  to  the  order  depart- 
ment to  make  the  repairs,  entering  the  repair  order  into 
sales  the  same  as  any  other  order.  If  the  goods  are  to  be 
taken  back  into  stock,  the  copy  will  be  so  marked,  and  one 
copy  of  the  receipt  is  returned  to  the  stores  keeper,  who  will 
act  according  to  the  instructions  received  thereon. 

All  information  called  for  on  this  form  must  be  filled 
out  by  the  sales  department  and  shipping  department,  and 
where  a  credit  is  to  be  given  it  must  be  so  stated.  As  soon 
as  all  this  information  has  been  obtained,  the  third  copy 
(blue),  held  by  the  sales  department,  must  be  signed  by  the 
manager  and  sent  to  the  accounting  department. 
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If  repairs  are  to  be  made,  the  copy  to  the  shop  super- 
intendent means  that  a  production  order  must  be  made  out 
to  cover  the  repairs;  and  whether  it  is  for  a  customer  or 
to  go  into  stock  must  be  clearly  indicated. 

In  other  words,  the  whole  question  of  returned  goods 
is,  first,  if  they  are  returned  for  repairs  to  be  made  on  them 
for  the  benefit  of  the  customer,  they  must  be  handled  by  the 
sales  department,  as  this  is  either  a  question  of  sales  or  a 
question  of  making  good  some  previous  sale.  On  the  other 
hand,  if  they  are  returned  because  they  are  rejected,  it  is  a 
question  of  sales  cancellation  to  be  followed  by  instructions 
for  disposition.  In  either  case,  one  of  two  things  must 
take  place :  either  they  must  be  repaired  to  be  put  into  per- 
fect salable  condition  again  through  a  production  order 
for  repairs  for  this  particular  item,  or  else  they  must  go 
into  stock  as  finished  stores,  the  original  instructions  for 
which  must  emanate  from  the  sales  department. 

Accounting  for  Goods  Returned 

Returned  goods,  in  this  instance,  means  something  which 
the  company  has  manufactured  and  has  previously  sent  out, . 
and  which  has  been  returned  for  some  one  of  many  different 
causes. 

The  goods  may  be  returned  because  they  are  unsatis- 
factory to  the  customer,  perhaps  as  to  quality,  perhaps  as 
to  time  of  delivery,  or  for  other  reasons.  The  nature  of  the 
return  from  the  customer  will  affect  the  accounting.  If 
the  goods  are  not  in  shape  to  go  back  into  stock,  certain 
repairs  must  be  made  so  as  to  put  them  into  shape  in  order 
to  get  them  back  in  stock.  Now,  it  is  obvious  that  such 
repairs  cannot  be  charged  as  an  additional  cost  to  the  goods ; 
it  is  usually  an  expense  due  to  bad  sales,  or  bad  selling 
policy,  and  in  such  case  should  be  charged  up  as  a  sales 
expense,  inasmuch  as  the  goods,  after  being  put  into  perfect 
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repair,  must  go  into  finished  stores  at  the  same  price  as 
other  items  of  the  same  nature.  Any  losses  due  to  the  dis- 
satisfied customer  will  then,  nine  times  out  of  ten,  be  a 
direct  charge  to  the  selling  department,  and  not  to  the 
factory  or  to  goods  made  by  the  factory,  unless  they  are 
defective  by  manufacture. 

This  same  rule  also  applies  in  cases  where  the  sales  de- 
partment issues  orders  to  have  manufactured  certain  types 
of  product,  as  for  instance,  engines,  and  for  certain  sales  or 
credit  reasons  these  orders  are  cancelled  or  returned,  and 
these  special  types  of  engines  have  to  be  made  over  into 
other  types.  The  expense  of  rebuilding  these  engines  can- 
not be  considered  as  an  additional  cost  to  the  goods,  being 
due  to  bad  sales  or  credit  policies,  and  must  be  charged  up 
as  a  commercial  expense. 

Again,  goods  are  returned  to  be  repaired  for  a  customer, 
which,  in  a  motorcycle  department,  is  quite  a  general  thing, 
and,  as  the  number  of  machines  put  out  grows,  this  work 
also  grows  rapidly  in  proportion.  In  such  cases,  an  order 
must  be  made  out  to  have  each  particular  article  repaired, 
ioUowed  by  a  production  order  for  use  in  the  factory,  so  that 
all  labor  and  material  for  making  the  repairs  will  be  charged 
up  to  the  original  item,  in  addition  to  which  must  be  charged 
the  prorated  amount  of  general  overhead. 

Other  complications  that  come  into  this  accounting  are 
in  the  nature  of  such  repairs  as  cannot  be  done  in  the  factory 
itself,  but  must  be  sent  out  for  the  customer.  In  such  cases 
the  article  may  be  sent  back  to  the  factory,  or  shipped  direct 
by  the  customer  to  the  place  where  it  is  to  be  repaired,  for 
all  of  which,  special  provisions  must  be  made,  but  not 
primarily  as  is  often  done  in  the  cost  department. 
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CHAPTER    VII 

PREPARATION    FOR   THE   HANDLING  OF 
PRODUCTION 

General  Considerations 

In  the  next  few  chapters  the  preparation  necessary  for 
handling  production  on  a  more  or  less  scientific  basis  will 
be  described  in  considerable  detail.  In  no  other  way  could 
the  relation  between  works  management  and  correct  ac- 
counting methods  and  its  dependency  on  them  be  shown  so 
well.  It  also  shows  how  low  costs  of  production  may  be 
obtained  and  maintained. 

To  express  the  whole  matter  briefly,  the  real  purpose  of 
any  manufacturing  concern  should  be  to  get  out  of  invest- 
ment, labor,  and  material  all  that  can  be  obtained  therefrom 
in  the  shape  of  product.  The  few  chapters  devoted  to  the 
handling  of  product  are  brought  in  to  show  its  close  relation- 
ship to  accountancy  and  the  dependency  of  the  one  on  the 
other  for  economical  results.  If  it  were  not  for  this  con- 
sideration, questions  of  shop  practice  would  not  enter  into 
a  work  of  this  character  at  all. 

Analysis  of  Production  Handling 

The  work  of  production  handling  naturally  resolves  it- 
self into  the  following  divisions  and  order  of  arrangement : 

1.  A  standardization  of  the  pieces,  parts,  units,  and 
models  to  be  manufactured,  their  relation  one  to 
another,  and  the  materials  required  for  each. 

"5 
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2.  A  standardization  of  the  operations  and  rotation  of 

operation  on  all  pieces,  parts,  units,  models,  etc. 

3.  The  standardizing  and  indexing  of  all  dies,  jigs, 

fixtures,  gages,  etc.,  required  for  same. 

4.  A  balancing  and  grouping  of  the  machine  tool  equip- 

ment so  as  to  show  the  pieces  and  operations  pos- 
sible on  each  machine  or  group  of  machines. 

5.  The  tabulating  of  pieces  and  operations  that  it  is 

possible  to  do  on  each  different  type  of  machine 
tool. 

6.  The  making  of  time  studies  on  all  of  the  operations 

of  each  piece,  and  the  allotting  to  same  of  a  stan- 
dard time  for  doing  the  work  on  each  operation ; 
this  time  to  be  the  basis  for  premium  or  piece- 
work rates  and  for  possible  plant  output. 

7.  The  scheduling  of  sales  requirements  for  the  season's 

output,  and  from  this,  scheduling  the  manufactur- 
ing requirements  on  a  parts  balance  basis  so  as  to 
maintain  a  full  complement  of  parts  and  pieces 
required  for  assembling. 
8.  The  developing  and  installing  of  a  method  for  putting 
production  through  a  factory  on  a  parts  balance 
schedule  basis  so  that  at  all  times  the  entire  plant 
capacity  will  be  under  full  control. 

Utilising  Plant  Capacity 

One  of  the  most  important  features  in  efficiency  work  is 
the  ascertaining,  developing,  and  utilizing  of  plant  capacity 
to  its  utmost.  To  do  this  there  must  first  be  a  complete 
tabulation  of  all  pieces,  parts,  and  units  that  are  to  be  manu- 
factured (with  material  required),  and  then  the  require- 
ments of  production  handling,  as  outlined  above,  can  be 
carried  out  in  detail. 

Having  established  a  standard  design  for  the  pieces. 
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parts,  and  tinits  to  be  made,  and  having  made  an  analysis  of 
the  machine  tools  available,  all  of  the  operations  on  each  of 
these  pieces  must  be  standardized  to  determine  with  what 
tools  and  on  what  machines  each  piece  of  work  can  be  done 
to  the  best  advantage.  Everything  is  then  ready  for  making 
time  studies  on  these  operations  and  preparing  for  the 
schedule  of  production.  When  this  schedule  has  been  laid 
out  and  the  whole  proposition  developed  and  standardized, 
then,  and  not  until  then,  may  the  planning  of  production  be 
installed  on  an  economical  basis  and  as  it  should  be  carried 
out ;  thereby  utilizing  the  entire  plant  capacity  and  meeting 
the  predetermined  manufacturing  requirements  as  per 
schedules  of  output 

One  of  the  great  problems  before  manufacturers  today 
is  to  discover  the  weak  places — ^the  points  at  which  their 
plants  lack  capacity  to  manufacture  the  volume  of  product 
required  on  a  balanced  basis.  It  must  be  understood  that 
full  plant  capacity  cannot  be  reached  until  its  equipment  is 
developed  to  the  point  where  time  studies  may  be  made  for 
obtaining  data  on  ultimate  capacities.  Undoubtedly,  there 
can  be  an  approximate  estimate  of  what  the  capacity  will  be, 
based  on  the  manufacturer's  machine  tool  rates  of  output, 
but  in  most  lines  of  work  such  estimates  have  been  found, 
in  the  ultimate  analysis  of  time  studies,  so  erroneous  as  to 
necessitate  a  complete  change  in  the  whole  organization  of 
the  plant. 

It  would  seem  that  no  more  profitable  work  cotdd  be 
done  in  any  plant  than  to  establish  for  a  while  a  pace-making 
department  for  all  pieces  and  parts  to  be  manufactured. 
This  should  be  done  in  order  to  obtain  machine  capacity, 
man  capacity,  plant  capacity,  and  time  limits,  with  a  rate- 
setting  based  upon  these.  It  also  enables  the  determination 
of  the  necessary  operations  with  rotations  of  same. 

The  compiling  of  data  from  which  this  information  may 
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be  obtained  is  most  valuable  work,  as  it  shows  not  only  the 
points  which  need  building  up  in  equipment,  but  also,  if  ad- 
ditional equipment  is  not  put  in,  what  finished  or  partly- 
finished  parts  must  be  bought  outside,  in  order  to  let  the 
departments  of  greater  capacity  work  up  to  their  maximum. 
The  condition  of  any  plant  in  which  this  work  is  under- 
taken is  usually  such  as  to  require  considerable  time  for  the 
compiling  and  analyzing  of  the  complete  data  of  its  capacity, 
but  when  once  this  is  done,  the  manufacturer  will  have  a 
control  of  production  which  very  few  executives  enjoy 
today.  Although  the  executive  control  which  this  standard- 
ization work  gives  is  very  desirable  and  necessary,  the  prime 
reason  for  such  standardization  is  to  obtain  a  radical  reduc- 
tion in  the  cosls  of  manufacture,  due  first  to  the  greatly  in- 
creased efficiency  of  the  plant  from  a  machine  point  of  view, 
and  second,  to  the  very  material  increase  of  output  which 
can  be  obtained  from  the  plant  with  less  expenditure  for 
labor. 

Production  and  the  Sales  Department 

In  order  to  manufacture  economically  it  is  necessary  to 
put  the  entire  production  of  a  factory  on  a  schedtde  basis, 
by  first  determining  what  the  sales  requirements  will  be  for 
a  manufacturing  year  or  season.  It  is  also  vitally  essential 
for  economical  manufacture  that  these  schedules  be  made  to 
protect  manufacturing  conditions. 

It  is  a  common  practice  with  many  manufacturers  today 
to  run  the  manufacturing  end  of  their  business  to  suit  the 
sales  end ;  so  much  so  that  when  special  features  arc  desired 
by  the  sales  department,  the  factory  immediately  proceeds 
to  furnish  them.  What  is  needed  above  all  else  is  to  develop 
and  introduce  "parts  common  to  all"  practice,  and,  having 
furnished  the  selling  end  with  standard  articles  which  the 
trade  requires,  \t  is  up  ^o  the  sales  force  to  sell  these  articles 
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and  not  make  the  factory  its  tool  in  catering  to  the  whims 
of  individual  customers. 

In  most  scrap  piles  today  there  are  many  thousands  of 
dollars'  worth  of  pieces  and  parts  which  have  been  scrapped 
because  they  were  made  up  as  special  features  to  suit  indi- 
vidual customers  with  apparent  disregard  of  the  amount  to 
be  ultimately  used.  As  a  result,  when  the  particular  cus- 
tomer's orders  came  to  a  stop,  there  was  on  hand  a  large 
number  of  these  special  parts  which  the  selling  department 
was  unable  to  sell  and  which  could  therefore  only  be 
scrapped. 

In  other  instances,  large  amounts  of  scrap  have  been 
produced  by  adopting  new  designs  for  certain  pieces  and 
parts  with  absolute  disregard  of  the  quantity  of  old  pieces 
and  parts  on  hand  at  the  time  of  their  adoption.  Obviously, 
this  should  be  avoided. 

Schedule  of  Production 

While,  of  course,  manufacturing  schedules  must  be  made 
out  in  accordance  with  the  sales  requirements  as  a  whole 
and  the  ability  of  the  sales  department  to  dispose  of  the 
product,  these  matters  must  be  gone  over  in  advance  and  the 
production  schedule  made  up  in  accordance  and  with  regard 
to  factory  capacity.  Then,  with  this  schedule  at  the  maxi- 
mum, all  new  features  should  be  reserved  for  the  following 
season's  models  and  special  features  eliminated  to  the  great- 
est extent  possible. 

It  is  obvious  that  before  scheduling  of  production  can 
be  carried  out  with  any  efficiency,  it  is  necessary  to  know 
exactly  what  there  is  with  which  to  turn  out  production,  and 
to  have  proper  methods  laid  out  for  performing  the  opera- 
tions required.  It  has  been  found  in  many  cases,  by  actual 
observation,  that  one  operation  is  often  done  in  half  a  dozen 
different  ways,  each  one  more  or  less  extravagant  in  the 


Digitized  by  VjOOQIC 


I20      UNIFIED    ACCOUNTING    FOR    INDUSTRIALS 

method  of  handling  the  material  and  labor  involved.  It  is, 
therefore,  essential  that  there  should  be  established  standard 
methods  for  the  manufacture  of  each  article,  and  instruc- 
tions be  on  record  as  to  how  and  in  what  rotation  the  vari- 
ous operations  should  be  performed.  The  accuracy  of  the 
work  depends  largely  upon  its  being  done  in  the  proper  rota- 
tion. Theoretically  this  should  not  be  so,  but  in  practice 
a  considerable  amount  of  scrap  is  accumulated  in  many 
plants  because  of  operations  being  put  through  in  wrong 
succession. 

To  meet  this  condition,  the  first  consideration  is  the 
tabulating  of  articles  to  be  made,  for  which  there  have  been 
provided  "Piece  Key  Cards/'  "Part  Key  Cards,"  and  "Unit 
Key  Cards"  (Forms  20-22).  Too  much  care  cannot  be 
given  to  this  all-important  starting  work,  for  upon  the  cor- 
rectness of  the  information  on  the  piece,  part,  and  unit 
key  cards  depends  the  efficiency  of  the  work  of  the  purchas- 
ing department,  the  stores  keeper,  the  production  depart- 
ment, and  the  cost  accounting  department.  The  division  of 
any  unit  into  pieces  or  parts  by  operations  should  be  done  in 
the  drafting  room  and  shown  on  the  drawings  and  bills  of 
material  going  therefrom,  and  each  piece  or  part  of  any 
unit  to  be  manufactured  must  be  given  a  number  to  dis- 
tinguish it  from  all  of  the  other  parts  and  pieces. 

System  of  Numbering 

There  are  a  number  of  short-cut  methods  of  joining  and 
classifying  the  numbers  of  units,  pieces,  and  parts,  keying 
all  pieces  and  parts  into  their  respective  units.  In  most 
factories,  however,  pieces  and  parts  are  already  numbered, 
and  where  drawings  of  these  pieces  and  parts  are  correlated 
it  would  not  ahvays  be  practicable  to  change  the  numbers, 
especially  where  repair  parts  have  been  catalogued  by 
ntunber. 
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In  the  numbering  of  articles  manufactured,  an  effort 
should  be  made  to  give  group  numbers ;  for  instance,  pieces, 
from  1  to  3000;  parts,  from  3000  to  5000;  units,  from  5000 
up.  Sufficient  provision  should  be  made  for  the  various 
sizes  of  standard  screws,  bolts,  nuts,  etc.,  and,  so  far  as  pos- 
sible, all  special  features  should  also  be  numbered  in  a  group 
and  filed  separately  from  standard  items  so  that  a  check 
can  be  kept  on  them,  and  so  that  they  can  be  gone  over 
frequently  by  the  management.  Any  additions  to  these 
special  features  should  be  reported  to  the  management  from 
time  to  time.  This  is  because  of  the  danger  of  extending 
special  features  into  too  great  a  variety,  and  also  because  of 
the  tendency  on  the  part  of  the  designing  department  and 
factory  management  to  develop  new  features  and  apply  them 
while  the  company  has  a  large  stock  of  designs  on  hand 
which  should  not  be  changed  until  the  stock  is  exhausted. 
Each  special  feature,  of  course,  will  be  a  unit  in  itself  and 
will  be  registered  on  a  unit  key  card  (Form  22),  showing 
all  the  parts  and  pieces  of  which  this  particular  unit  is 
composed. 

Provision  should  also  be  made  for  numbering  the  draw- 
ings and  rough  material  for  any  finished  part,  so  as  to  key 
on  to  the  finished  part.  For  example,  on  a  gasoline  engine 
the  connecting  rod  may  be  No.  20,  and  is  made  from  a  drop 
forging.  As  the  connecting  rod  finished  is  a  component 
part,  it  goes  into  component  stores  as  No.  20.  The  forg- 
ing for  this  also  requires  a  specification,  and  this  forging 
and  its  drawing  number  should  be  No.  20-A,  the  "A"  sig- 
nifying the  rough  material  for  the  finished  part.  However, 
should  this  connecting  rod  at  any  time  be  bought  outside 
in  a  finished  condition,  it  would  come  into  general  stores 
as  No.  20,  instead  of  No.  20-A  which  is  its  distinctive  num- 
ber when  received  as  a  rough  forging. 

As  described  in  Chapter  V,  a  unit  is  an  assembly  of 
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two  or  more  pieces  or  parts  into  a  thing  which  has  a  func- 
tioning power  in  itself  or  is  in  a  condition  for  sale  by  itself 
as  a  complete  article.  Thus,  a  motor  is  a  unit  because  it 
will  deliver  power.  A  transmission  gear  is  a  unit  because 
it  is  a  sales  item.  Units  vary  greatly  in  their  characteristics 
according  to  the  nature  of  the  business  and  its  sales  require- 
ments ;  that  is,  what  would  be  a  unit  in  one  business  might 
be  only  a  part  in  another. 

A  part  consists  of  an  assembly  of  two  or  more  pieces, 
being  in  itself,  as  distinguished  from  a  unit,  devoid  of  any 
functioning  power  or  sales  possibilities  (except  as  repairs), 
until  connected  or  associated  with  some  other  parts  and 
pieces. 

A  piece  is  distinguished  from  a  unit  and  a  part  as  being 
inactive  and  inoperative ;  at  the  same  time  it  is  individual  in 
its  character. 

Thus,  an  automobile  engine  would  be  a  unit;  the  fan, 
water  pump,  etc.,  would  be  parts;  while  the  fan  blades, 
screws,  bolts,  crank  shaft,  cam  shaft,  etc.,  etc.,  would  be 
pieces, 

A  part  should  be  such  an  assembly  of  pieces  as  can  and 
will  be  made  up  and  put  into  component  stores  ready  to 
be  drawn  out  and  assembled  into  a  complete  engine  with 
other  parts  and  pieces.  It  should  be  noted  that  it  is  possible 
for  large  and  primary  units  to  be  composed  of  several 
smaller  or  secondary  units  as  well  as  parts  and  pieces.  Thus, 
a  tractor,  which  would  be  a  unit,  would  include  a  secondary 
unit,  the  engine,  besides  the  various  parts,  such  as  frames, 
wheels,  etc.,  and  the  separate  pieces,  such  as  screws,  nuts, 
bolts,  etc. 

Piece  Key  Card 

This  card  is  written  up  for  each  piece,  and,  as  will  be 
noted  in  Form  20,  shows  the  piece  name  and  number,  draw- 
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ing  number,  pattern  number,  the  size  of  the  lot  to  be  put 
through,  dimensions  of  the  stock  from  which  it  is  to  be  cut, 
kind  of  material  used,  and  amount  of  material  required  for 
one  piece  or  one  himdred,  the  average  weight,  rough  or 
finished,  the  average  weight  of  scrap  produced,  and  the 
pieces  for  which  waste  cuts  can  be  used.  It  also  gives  the 
name  and  letter  of  the  operation  or  operations,  the  machine 
and  department  in  which  the  work  is  to  be  done,  and  a  list 
of  the  parts  and  units  using  this  piece. 

If  a  piece  is  to  be  used  only  for  an  assembly  into  parts, 
the  number  of  pieces  required  for  each  part  and  the  part 
number  will  be  shown  in  the  column  "Used  on  Sub-Assem- 
bly"; and  the  total  number  used  on  each  unit  is  extended 
in  the  column,  "Used  on  Units."  For  example,  four  of 
piece  1000  may  be  required  on  part  3500,  and  then  in  turn, 
four  of  part  3500  are  required  on  unit  5000.  Therefore, 
the  card  will  read:  "4  used  on  part  3500";  "16  used  on 
unit  5000."  If,  however,  these  pieces  are  used  exclusively 
in  the  final  assembly  of  a  unit,  without  previously  having 
been  assembled  into  a  part,  they  will  be  entered  in  the 
column,  "Used  on  Final  Assembly,"  thus  meaning  that  they 
are  attached  to  certain  pieces  on  the  final  assembly.  That  is, 
piece  1550  may  be  used  only  for  the  final  assembly;  one  will 
be  attached  to  piece  1600,  two  to  piece  1601,  and  three  to 
1602,  all  entered  in  this  column;  and  then,  in  the  column 
"Total  Used  on  Units"  will  be  entered,  "6  used  on  unit 
5001." 

It  IS  possible  that  a  piece  may  be  attached  to  different 
pieces  on  different  units,  in  which  case  the  pieces  to  which 
it  is  attached  will  be  bracketed,  showing  the  unit  to  which 
they  apply.  It  may  also  occur  that  a  certain  piece  may  be 
used  on  an  assembly  into  a  part  and  required  also  for  use 
on  the  final  assembly  of  these  parts  into  a  unit.  This  should 
then  be  entered  on  the  card  as  follows : 
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"4  used  on  part  3000  (four  parts  used  on  the  unit)  ; 
2  assembled  to  piece  50 ;  3  assembled  to  piece  65" 
(making  a  total  of  21,  used  on  unit  5002). 

The  complete  file  of  piece  key  cards  must  also  contain 
for  each  particular  complete  unit  manufactured  a  separate 
card  for  each  piece  bought,  and  these  cards  should  be 
stamped  "Bought"  with  a  rubber  stamp,  so  that  the  stores- 
keeper  can  immediately  know  that  such  a  piece  is  bought 
in  the  open  market  and  not  made  in  the  factory.  In  case 
certain  pieces  which  are  usually  manufactured  are  occasion- 
ally bought,  the  cards  for  these  will  not  be  marked  in  this 
way,  but  they  will  be  shown  in  the  Stores  account  as  "Pieces 
Ready  for  Assembling"  and  not  as  "Raw  Material"  with 
the  letter  "A"  following. 

These  cards  are,  as  the  name  implies,  used  to  furnish  a 
key  to  the  materials  and  operations  required  to  produce 
some  piece  or  part  of  any  given  unit,  together  with  informa- 
tion as  to  the  different  units  on  which  the  piece  or  part 
may  be  used,  and  the  different  parts  on  which  the  pieces  are 
required. 

Part  Key  Card 

This  card  (Form  21)  furnishes  a  complete  list  of  the 
pieces  which  may  be  drawn  from  stores  and  assembled  into 
parts  which  in  their  turn  may  be  used  for  the  final  assembly 
of  a  unit.  It  gives  the  part  name  and  number,  as  well  as 
drawing  number,  and  size  of  lot  best  handled  through  all 
operations,  and  it  shows  the  various  unit  ntunbers  on  which 
this  part  will  be  used,  and  the  number  of  parts  required  on 
each  of  these  units.  It  also  contains  the  number  and  name 
of  each  of  the  operations  of  assembling.  The  operation 
should  be  designated  by  a  letter  instead  of  a  figure,  as  opera- 
tions carry  letters,  and  rotations  on  the  operation,  numbers ; 
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and  as  the  operation  letter  serves  also  as  a  key  on  the  work- 
man's production  ticket,  the  use  of  a  figure  would  be 
confusing.  The  card  should  show  the  department  in  which 
each  operation  is  done,  and  the  piece  numbers  and  the  num- 
ber of  pieces  required. 

After  the  pieces  going  into  the  part  have  been  ascer- 
tained, they  should  be  entered  on  the  part  key  card  on  the 
blank  line  following  the  name  of  the  operation,  as  opera- 
tion "A,"  that  is,  the  first  line  should  show  the  operation 
number  and  name,  and  on  the  right  half  of  the  card  should 
be  entered,  on  the  same  and  following  lines  if  necessary,  the 
pieces  required  in  the  work  of  this  operation.  Operation 
"B"  should  then  be  entered  on  the  left  side  of  the  card,  on 
the  line  following  the  entry  of  the  last  piece  required  for 
operation  "A.**  Then  will  come,  on  the  right-hand  side  of 
the  card,  any  additional  pieces  required  by  the  workman  to 
complete  operation  "B,"  "C,"  "D,"  etc.,  thus  giving  a  his- 
tory of  all  operations  (which  are  taken  from  operation  study 
card,  described  in  Chapter  VIII). 

Unit  Key  Card 

The  unit  key  card  (Form  22)  has  been  provided  to  give 
a  complete  list  of  the  pieces  and  parts  required  for  the 
assembly  of  each  unit.  The  unit  number  and  name  are 
given,  as  well  as  the  drawing  number  of  the  unit,  the  num- 
ber of  cards  comprising  the  list  for  this  unit,  and  the  number 
of  each  card  of  the  group.  The  operation  number  and 
name,  and  the  pieces  and  parts  required,  as  well  as  the  de- 
partment in  which  each  operation  is  performed,  are  entered 
on  the  card,  the  same  as  on  the  part  key  cards,  thus  showing 
a  complete  list  of  all  parts  and  all  separate  pieces  which 
are  required  for  the  final  assembly  of  the  unit.  The  parts 
should  be  grouped  on  the  card  and  should  be  specified  as 
parts,  and  the  pieces  as  pieces. 
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Preparation  and  Care  of  Cards 

The  piece,  part,  and  unit  key  cards  should  be  made  out 
by  the  chief  draftsman,  and  one  of  his  assistants  should  be 
delegated  to  keep  all  sets  of  key  cards  up  to  date,  making, 
under  the  chief  draftsman's  instructions,  any  changes  that 
may  become  necessary.  One  set  of  these  cards  should  be 
held  in  the  drafting  room  by  the  chief  draftsman,  filed  in 
rotation  by  the  piece,  part,  or  unit  number.  Two  additional 
sets  should  be  made;  one  for  the  stores  clerk  and  one  for 
the  purchasing  agent.  Each  of  these  sets  should  be  written 
in  different  colored  ink,  so  that  one  set  may  be  readily  dis- 
tinguished from  another,  and  any  transposition  from  one  file 
to  another  detected.  The  chief  draftsman  should  approve 
both  the  master  set  and  the  other  sets  as  made  out.  None 
of  the  entries  on  these  cards  should  ever  be  changed,  or 
substitutions  made,  except  by  the  chief  draftsman  or  his 
clerk. 

These  additional  sets  of  cards  should  be  filed  in  rotation, 
according  to  number,  the  same  as  the  chief  draftsman's  set, 
but  in  case  at  any  future  time  a  numbering  system  of  pieces 
and  parts  is  introduced  which  will  key  these  pieces  into 
parts  and  units  by  the  numbers  given  them,  then  these  addi- 
tional sets  of  cards  and  an  additional  set  for  the  chief  drafts- 
man also,  should  be  filed  with  the  part  and  unit  cards  as 
guides  to  the  piece  cards.  That  is,  a  unit  card  will  be  placed 
in  the  file,  and  behind  that,  the  first  part  card  which  will  be 
required ;  behind  this  part  card  will  be  all  the  pieces  going 
to  make  up  this  part;  behind  these  will  be  the  next  part 
card  with  all  the  pieces  going  to  make  up  this  part,  and  so 
on.  Behind  the  last  of  the  part  cards  will  be  filed  the  in- 
dividual pieces  used  on  assembly  for  this  unit.  In  this 
same  manner  all  the  other  unit  key  cards,  together  with  their 
various  part  and  piece  key  cards,  will  be  put  into  the 
file. 
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Uses  to  Which  Key  Cards  Are  Applied 

From  key  cards  the  following  data  are  obtained  in  the 
handling  of  production : 

1.  A  list  of  pieces  and  parts  to  be  manufactured,  for 

the  information  of  the  production  department  in 
making  its  study  of  machine  capacity,  operations, 
and  time. 

2.  Information  for  the  purchasing  department  in  mak- 

ing up  a  purchase  schedule  for  the  year,  showing 
quantities  and  date  of  delivery  at  intervals  during 
the  year  to  anticipate  the  requirements  of  the 
manufacturing  schedule. 

3.  Information  for  the  purchasing  agent  as  to  what 

pattern  is  required  to  be  sent  to  the  foundry  for 
casting  any  specified  piece  or  part. 

4.  Information  to  enable  the  stores  keeper  to  make  up 

his  purchase  requisitions  for  material,  as  regards 
kind,  quantity,  and  quality,  and  to  order  in  such 
lengths  and  widths  as  will  most  economically  cut 
to  the  size  required. 

5.  Information  for  the  schedule  department  as  to  the 

number  and  name  of  operations  required  to  pro- 
cess each  specified  piece,  or  to  assemble  each  part 
and  unit ;  the  department  in  which  the  work  is  to 
be  done;  and  the  character  of  the  machine  on 
which  the  work  is  to  be  performed,  so  that  it  can 
fill  in  the  tracing  tag  which  goes  to  the  plant  with 
the  production  order  for  the  first  operation. 

6.  Information  for  the  schedule  department  as  to  the 

amount  and  kind  of  material  required,  so  that  the 
requisition  for  material  can  be  made  out  and  sent 
to  the  department  with  the  tracing  tag  and  pro- 
duction order  for  the  first  operation. 
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Drawing  and  Tracing  Card 

Before  a  bill  of  material  can  be  made  up  and  a  system 
for  handling  work  through  the  factory  established,  it  is 
necessary  to  have  a  proper  method  of  classifying  the  hand- 
ling of  drawings,  blue-prints,  and  also  patterns;  otherwise 
the  piece  and  part  key  cards  cannot  contain  the  full  informa- 
tion called  for.  This  need  is  met  by  a  "Drawing  and  Trac- 
ing Card"  (Form  23),  which  is  used  in  the  drafting  room, 
not  only  as  an  index  to  all  drawings,  but  also  as  a  record 
of  all  costs  of  making  the  drawings,  whether  in  pencil  or 
ink,  as  a  sketch,  or  for  final  tracing.  The  cost  of  making 
drawings  should  be  obtained  in  the  same  way  as  the  cost 
of  anything  else,  that  is,  by  the  use  of  the  workman's  time 
ticket  and  requisition  for  material. 

The  chief  draftsman  should  have  a  set  of  distribution 
ledger  sheets,  as  described  in  Chapter  XII,  and  should  give 
an  order  number  to  each  drawing  or  set  of  drawings  made. 
He  should  enter  this  number  on  the  distribution  ledger  and 
charge  against  it  all  of  the  labor  and  material  used  to  com- 
plete the. drawing,  the  total  of  which  should  be  placed  on 
the  drawing  and  tracing  card.  In  addition  to  this,  the  card 
will  show  the  disposition  of  the  drawing  after  it  is  com- 
pleted, that  is,  under  what  file  or  number  in  the  cabinet  it 
is  kept,  or  what  use  may  be  made  of  it  otherwise.  On  the 
back  of  the  card  will  be  entered  from  year  to  year,  the  value 
of  the  drawing,  this  constituting  a  perpetual  inventory  of 
the  same.  As  soon  as  any  drawing  becomes  obsolete  or  is 
cancelled,  the  card  must  have  "Cancelled"  written  across 
its  face,  together  with  the  date  of  cancellation,  but  the  card 
must  not,  under  any  circumstances,  be  removed  from  the 
file. 

The  drawing  and  tracing  card  can  also  be  used  for 
recording  negatives  from  which  photographs  are  made,  in 
exactly  the  same  way  as  it  is  used  for  recording  drawings, 
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but  these  records  of  negatives  should  be  kept  in  a  file  by 
themselves. 

In  making  up  a  file  for  the  drawing  and  tracing  cards, 
it  is  only  necessary  to  file  them  serially ;  that  is,  to  give  eacK 
card  a  number,  and  file  it  according  to  that  number.  If 
the  number  is  known,  it  is  easy  to  locate  the  drawing  by  this 
number.  In  case  it  is  different  from  the  piece  or  part 
number,  the  drawing  number  can  easily  be  found  on  the 
piece  or  part  key  card,  so  that  there  is  no  necessity  for 
filing  the  drawing  and  tracing  cards  both  numerically  and 
alphabetically  as  is  often  done. 

It  can  be  readily  seen  that  the  drawing  and  tracing 
cards  can  be  easily  located  under  such  a  file,  whether  they 
pertain  to  drawings  of  an  individual  piece  or  part,  or  to 
drawings  of  an  assembly  of  parts,  as  each  unit  card  also 
contains  the  drawing  number  calling  for  the  assembly 
thereof. 

Pattern  Record  Card 

The  pattern  record  card  (Form  24)  is  used  for  making 
a  complete  record  of  individual  patterns,  showing  the  cost 
of  making  them,  and  the  account  to  which  they  were  charged 
after  being  made. 

As  a  general  thing,  patterns  are  an  asset  to  a  company, 
except  where  they  are  made  for  some  particular  customer 
and  charged  to  him,  or  where  they  become  a  part  of  the 
work  in  a  contract  covered  by  some  sales  order  number. 
Also,  in  ordering  castings,  making  changes  in  designs,  etc., 
it  is  necessary  to  have  a  record  of  the  patterns  used  and 
available.  Therefore,  it  is  very  necessary  that  correct 
records  of  patterns  be  made. 

If  a  new  pattern,  or  a  pattern  covering  a  change  in  de- 
sign, is  made  in  the  factory,  it  will  be  made  over  a  better- 
ment order  number,  the  same  as  any  other  betterment  item  ; 
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while,  of  course,  if  it  is  made  by  an  outside  pattern  maker, 
it  goes  into  general  stores  and  is  issued  and  charged  out  as 
a  plant  betterment. 

Great  care  must  be  taken  in  making  pattern  charges,  as 
sometimes  the  pattern  must  be  charged  to  some  production 
order  which  is  a  combination  of  several  production  orders; 
or  again,  to  a  repair  order  to  cover  some  repair  or  replace- 
ment, instead  of  a  betterment  order  for  a  new  pattern.  If, 
however,  it  is  a  pattern  which  is  to  be  used  regularly,  the 
record  must  always  show  the  capital  account  number  to 
which  it  is  charged,  this  information  being  furnished  by  the 
accounting  department.  Further,  the  pattern  record  card 
must  always  show  the  loft  number,  aisle  number  in  loft,  and 
shelf  number  in  aisle  on  which  the  pattern  is  regularly  kept 
in  storage,  so  that,  when  taken  out  and  sent  to  the  foundry, 
it  will  always  be  put  in  its  proper  place  on  its  return. 

In  commencing  a  pattern  record  it  is,  of  course,  impos- 
sible to  obtain  all  the  "Pattern  Data  and  Costs"  in  items  as 
called  for  on  the  cards,  the  total  cost  only  being  given  as 
taken  from  the  inventory ;  but,  in  every  instance,  the  draw- 
ing number,  flask  number,  flask  size,  and  follow  board 
should  be  given,  so  that  information  concerning  all  these 
items  will  always  be  immediately  available. 

Great  care  should  be  used  in  writing  up  the  pattern 
record  at  the  start,  if  not  taken  from  inventory,  to  see  that 
all  patterns  owned  by  a  company  in  its  own  plant  or  in 
other  foundries  are  included  on  these  cards. 

In  filing  the  pattern  record  cards,  there  must  be,  of 
course,  a  set  filed  numerically,  according  to  the  number  of 
the  pattern. 

Separate  cards  should  be  made  out  for  the  patterns  of 
special  tools  and  jigs,  and  these  are  also  filed  by  the  key 
number,  which  identifies  the  pattern  with  the  piece  or  part 
for  which  it  is  to  be  used;  the  patterns  being  numbered 
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1,  2,  3,  etc.,  when  used  on  the  same  jig.  As  the  jigs  are 
numbered  according  to  the  part  number  requiring  same, 
with  a  letter  added— "A,"  "B,"  "C,"  etc.— the  second 
pattern  number  for  the  second  tool  for  part  No.  1500  will 
beNo.  1500-B2. 

Pattern  Location  Card 

In  order  to  keep  a  record  of  the  location  of  patterns 
when  they  have  been  taken  out  of  the  regular  place  of  stor- 
age, it  is  necessary  to  provide  "Pattern  Location  Cards" 
(Form  25),  on  which  will  be  placed  the  number  of  the  pat- 
tern, date  on  which  it  was  sent  out,  and  the  concern  to  which 
it  was  sent.  This  card  must  be  placed  immediately  back  of 
the  regular  pattern  record  card.  It  can  be  used  for  a  long 
period  of  time,  inasmuch  as  it  is  a  running  record.  For 
instance,  the  pattern  may  be  sent  on  a  certain  date  to  a  cer- 
tain factory,  and  the  date  and  name  of  factory  are  entered 
on  the  card.  When  the  pattern  comes  back,  the  date  is  put 
on  the  card,  and  "Pattern  Loft"  is  marked  under  "Loca- 
tion," which  means  that  the  pattern  is  in  its  regular  place 
of  storage.  When  it  is  sent  out  again,  the  information  neces- 
sary to  locate  it  is  placed  on  the  same  card,  and  so  on  until 
the  last  line  of  the  card  is  used  up,  so  that  at  a  glance  it  may 
always  be  known  where  the  particular  pattern  is  located. 
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CHAPTER    VIII 

ANALYZING  AND  GROUPING  MACHINE 
TOOL  EQUIPMENT 

A  description  of  the  methods  employed  in 

measuring  up  plant  capacity  and  in  obtaining 

a  balance  on  equipment  and  men. 
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CHAPTER    VIII 

ANALYZING  AND   GROUPING  MACHINE 
TOOL  EQUIPMENT 

Machine  Study  Card 

In  making  a  study  and  analysis  of  the  machinery  and 
tools  available  for  manufacturing  a  complete  product,  the 
first  step  is  to  make  up  a  list  of  all  the  madiines  in  the  plant, 
group  or  chart  them  by  size,  capacities,  and  possibilities, 
and,  after  this  is  done,  make  an  analysis  of  the  pieces  and 
parts  and  operations  possible  on  these  groups  of  machines. 
For  this  purpose  the  "Machine  Study  Card"  (Form  26), 
has  been  provided. 

On  this  card  is  to  be  entered  an  analysis  of  all  the 
machines  available  for  manufacturing  purposes.  In  the 
first  place,  it  will  be  necessary  to  number  and  classify  all  the 
machines  in  the  factory.  They  should  be  numbered  from  1 
up,  thus  avoiding  duplication  of  numbers,  but  they  should 
also  have  as  a  prefix  to  this  number,  the  initial  or  initials 
of  the  particular  kind  of  machine,  for  instance,  "D.  P."  for 
drill  press,  "P.  P."  for  ptmch  press,  "S.  M."  for  screw 
machine,  etc. 

The  machines  having  been  numbered  and  lettered  in  this 
manner,  should  be  grouped  as  to  kinds,  capacities,  sizes, 
equipments,  etc. ;  machines  of  the  same  classification  which 
are  capable  of  the  same  kind  of  work  being  put  in  a  group, 
so  that  drill  presses  of  one  size  and  kind  will  be  in  one  group, 
and  those  of  other  sizes  or  kinds  will  be  in  other  groups  by 
themselves.    Each  group  of  machines  should  be  lettered  in 
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addition  to  the  initials  of  the  machine  which  forms  the  basis 
of  classification ;  thus,  drill  presses  would  be  designated  as 
"D.  P.  -  a/'  "D.  P.  -  b,"  "D.  P.  -  c/'  etc.  When  giving 
the  full  description  of  these  machines,  the  factory  number 
of  the  machine  should  also  be  given ;  but  for  handling  pro- 
duction, the  initial  and  group  letter  will  be  all  that  is 
necessary. 

After  this  grouping  has  been  done,  all  the  machines  of 
each  group  should  be  put  on  one  machine  study  card,  and 
a  separate  card  made  out  for  each  individual  machine  not 
in  a  group.  The  machine  study  card  will  show  the  t)rpe 
and  numbers  of  the  machines  in  the  group,  the  make,  the 
size,  and  serial  numbers,  as  well  as  the  horse  power  re- 
quired; also  the  location  in  the  plant,  by  building,  section, 
and  department.  The  date  and  card  number  will  also  be 
shown,  and  later  the  original  cost  can  be  inserted  if  desired, 
so  that  in  any  consideration  of  the  work  which  is  done 
on  any  machine,  reference  can  be  made  to  its  earning 
capacity  as  compared  with  the  investment  it  represents. 

Machine  study  cards  should  be  numbered  in  rotation 
from  1  up,  so  that  the  absence  of  any  cards  may  be  readily 
detected,  as  it  is  imperative  that  the  set  be  complete  when 
making  up  an  analysis  of  plant  capacity.  At  the  top  of  the 
card  will  .be  given  the  number  of  the  chart  on  which  the 
machines  are  shown. 

If  later  it  is  desired  to  have  the  information  appearing 
on  the  machine  study  cards  tabulated  in  concise  form  so 
that  the  plant  capacity  can  be  read  at  a  glance  instead 
of  requiring  the  study  of  numerous  statistical  cards,  the 
machines  in  each  department  may  be  illustrated  by  a  graphic 
chart  showing  their  capacities,  tools  for  same,  etc.  This, 
however,  is  something  which  can  be  done  later  just  as  well 
and  therefore  need  not  be  done  at  this  time  unless  it  is 
needed  at  once. 
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As  additional  machinery  is  installed  in  the  plant  from 
time  to  time,  machine  study  cards  should  be  made  out  for 
it,  or,  if  these  machines  are  additions  to  a  group,  the  data 
should  be  inserted  on  the  cards  already  made  out 

Tool  and  Fixture  Key  Cards 

A  set  of  tool  key  cards  are  as  necessary  for  the  control 
of  production  as  are  key  cards  covering  the  products  made: 
first,  because  it  is  necessary  to  know  what  yield  a  tool  or  a 
set  of  tools  will  give  per  grind  and  per  life  of  the  tool,  so 
that  replacements  can  be  taken  care  of ;  second,  so  that  the 
proper  tools  can  be  requisitioned  from  the  tool  cribs  for 
each  set-up  and  for  every  tool  required  for  various  opera- 
tions ;  third  and  most  important  of  all,  so  that  a  proper  cut- 
ting edge  or  point  may  be  maintained  on  all  tools  by  having 
specifications  for  the  amount  of  work  each  tool  shall  be 
allowed  to  do  per  grind. 

The  condition  of  the  cutting  edge  or  point  of  tools  has 
more  to  do  with  both  quantity  and  quality  of  work  than  is 
usually  realized,  and  both  set-up  men  and  machine  adjusters 
should  be  most  carefully  instructed  and  disciplined  in  the 
maintenance  of  such  tools  in  proper  condition.  If  this  is 
not  done,  quantity  and  especially  quality  of  work  will  be 
greatly  lowered,  as  what  is  wanted  is  to  have  the  material 
cleanly  cut,  not  "pushed"  out  of  place.  For  this  reason  it 
is  a  matter  of  great  importance  that  all  tools  shall  be 
properly  cared  for. 

Unless  grinding  specifications,  together  with  the  specifi- 
cations for  depth,  width,  and  length  of  cut,  are  carefully 
carried  out,  bad  work  and  a  failure  to  meet  the  schedule  of 
manufacture  will  occur  on  account  of  the  fewer  pieces  made 
and  the  greater  rejection  of  those  that  are  made,  to  say 
nothing  of  the  destructive  effect  on  the  tools  and  fixtures 
themselves. 
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Tool  Key  Card 

This  card  (Form  27)  is  designed  to  make  a  record  of 
what  a  tool  will  do,  and  the  condition  under  which  it  must 
be  used,  and  it  is  highly  important  that  all  of  its  data  be 
faithfully  filled  in.  The  tool  is  given  a  symbol,  and,  if  made 
for  any  particular  set-up,  this  must  also  be  indicated.  In 
addition  to  this,  the  number  of  the  component  for  which  the 
tool  was  designed  is  to  be  given,  followed  by  a  description 
of  the  operation,  not  an  operation  symbol. 

In  many  instances  the  average  number  of  pieces  that  a 
tool  will  make  from  one  grind,  or  as  a  total,  will  have  to 
be  estimated.  Careful  observation  of  the  tool  in  actual  use, 
however,  will  provide  any  corrections  that  may  be  necessary 
on  the  original  estimate.  Such  corrections  based  on  definite 
information  should  be  made  in  order  to  standardize  the 
exact  work  that  the  tool  will  do,  and  in  making  these 
corrections  the  speed,  feed,  and  cut  should  also  be  given  due 
consideration. 

Tool  Set-Up  Key  Card 

In  most  factories,  there  are  a  certain  number  of  opera- 
tions on  automatic  screw  machines,  hand  screw  machines, 
turret  lathes,  etc.,  that  require  a  complement  of  several 
tools,  and  several  different  complements  for  different  opera- 
tions. In  order  to  register  all  this,  the  "Tool  Set-Up  Key 
Card"  (Form  28)  is  provided. 

The  data  filled  in  on  this  card  will  be  obtained  from  the 
tool  key  card  (Form  27),  and  from  the  fixture  and  die 
key  card  (Form  29),  so  that  when  it  is  necessary  to  set 
up  a  job  the  tool  set-up  key  card  can  be  depended  upon  to 
requisition  from  the  tool  crib  or  tool  storage  ever5rthing 
that  is  required  for  processing  the  given  operation. 

Undoubtedly,  the  number  of  pieces  per  grind  on  differ- 
ent tools  in  a  set-up  will  vary;  therefore,  the  time  periods 
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that  will  be  allowed  for  changing  tools  must  be  based  upon 
the  tool  that  has  to  be  ground  most  frequently. 

On  the  tool  set-up  key  card,  under  the  caption  "Opera- 
tion" must  be  given  a  description  of  what  the  operation  is; 
not  its  sjrmbol. 

Fizture  and  Die  Key  Card 

This  card  (Form  29)  is  used  in  connection  with  the  two 
foregoing  cards,  to  record  the  necessary  fixtures  and  dies 
that  may  be  required  for  an  operation,  either  in  conjunction 
with  the  tool  set-up,  or  on  an  independent  piece  for  some 
particular  operation. 

From  the  foregoing  descriptions,  the  relation  of  the  three 
tool  and  fixture  cards  can  be  easily  understood,  as  well  as 
their  use.  It  is  to  be  borne  in  mind  that  these  cards  are 
not  purposed  to  be  used  in  connection  with  the  manufacture 
of  tools,  or  for  inventory  purposes,  but  solely  in  connection 
with  the  use  of  the  tools. 

Operation  Studies 

In  organizing  the  work  of  a  production  department,  the 
operations  required  in  producing  the  various  pieces,  parts, 
and  tmits  must  be  filled  in  direct  on  the  piece,  part 
and  unit  key  cards  (Forms  20-22)  by  the  drafting  or 
engineering  department.  When  this  is  done,  the  production 
department  should  make  a  careful  study  of  operation  per- 
formances in  the  factory.  As  a  result  of  these  studies,  it  is 
frequently  found  that  many  operations,  or  the  machines 
and  tools  employed  on  them,  can  be  rearranged  or  combined 
in  such  a  way  that  the  work  can  be  done  more  economically 
and  rapidly. 

In  analyzing  an  operation,  there  are  two  separate  and 
distinct  considerations,  the  one  relating  to  the  method  of 
procedure,  the  other  to  the  time  required  to  do  the  work. 
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This  necessitates  a  mechanical  or  operation  study  for  estab- 
lishing standards,  and  a  time  study  for  establishing  costs. 
Taking  up  the  time  study,  there  are  two  ways  in  which 
such  a  study  may  be  conducted:  one  which  treats  the 
operation  as  a  whole  as  illustrated  on  the  "Operation  Study 
Gird"  (Form  30),  including  the  total  net  time  required 
without  considering  the  time  needed  for  the  rotations  or 
motions  made  on  the  operation,  and  another  method  which 
takes  up,  in  connection  with  the  foregoing,  the  rotations 
of  the  operation  and  also  the  motions  made  by  the  operator, 
as  shown  on  the  "Motion  Study  Card"  (Form  31).  The 
practicability  of  either  method  depends  altogether  upon  the 
nature  of  the  work  and  the  conditions  under  which  it  is 
done.  Short  runs  and  a  constant  change  of  work  make  the 
latter  method  impracticable,  whereas  long  runs  on  individual 
pieces  and  operations  make  it  not  only  desirable  but 
necessary. 

Operation  Study  Card 

In  order  to  determine  the  operating  efficiency  of  a  plant, 
it  is  necessary  to  make  complete  studies  of  all  operations 
required  on  pieces  and  parts,  and  for  this  purpose  operation 
study  cards  (Form  30)  are  provided.  These  cards,  and 
also  the  motion  study  cards  discussed  later  in  the  present 
chapter,  are  intended  to  be  used  on  study  boards  made  to 
hold  several  cards,  so  that  the  man  making  observations 
can  carry  them  conveniently  from  machine  to  machine  and 
make  his  notations  on  them.  After  the  operation  study 
has  been  taken  on  the  card,  the  information  obtained  is 
transferred  to  the  operation  key  card  (Form  33),  which  is 
designed  for  constant  use  in  the  production  department  in 
making  out  time  tickets  and  routing  the  work  through  the 
factory. 

On  the  operation  study  card  is  given  the  piece  number 
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and  name,  and  when  the  card  is  finished  and  brought  into 
the  production  department,  it  should  be  given  a  study  num- 
ber, these  numbers  being  given  in  rotation  as  the  cards  are 
received.  In  case  a  study  is  taken  to  supersede  a  former 
study,  the  study  number  that  it  supersedes  is  shown ;  and 
when  this  card  is  superseded  by  another  in  its  turn,  the 
number  of  the  new  card  will  be  shown  on  the  superseded 
card  so  that  any  study  card  will  show  the  nimiber  of  any 
preceding  or  subsequent  study. 

One  of  the  objects  in  making  the  study  of  an  operation  is 
to  determine  the  size  of  the  lot  best  handled  in  performing 
that  operation,  so  that  when  the  study  of  all  the  operations 
is  completed,  the  size  of  the  lot  which  can  be  put  through 
and  handled  to  best  advantage  for  any  operation  can  be 
known  at  once  by  reference  to  the  study  card.  To  illus- 
trate, on  a  job  started  on  an  automatic  machine,  the  pieces 
on  the  first  operation  may  be  turned  out  at  the  rate  of  1,000 
a  day,  this  being  a  convenient-sized  lot  for  the  automatic 
machine ;  however,  when  the  next  operation  in  the  machine 
department  is  reached,  an  average  day's  work  on  a  hand 
screw  machine  may  be  only  200.  Again,  it  may  happen 
that  for  some  of  the  following  operations  a  still  smaller  lot 
would  be  found  advantageous.  To  avoid  delay  and  to  enable 
the  work  to  be  pushed  through  with  the  proper  rapidity,  it 
would  perhaps  be  better  to  put  through  lots  from  the  first 
operation  of,  say,  100,  instead  of  1,000,  as  work  upon  such 
a  large  quantity  would  hold  up  and  delay  subsequent 
operations. 

In  order  to  handle  production  on  schedule  and  with  a 
knowledge  of  just  what  is  being  made,  and  to  facilitate 
routing,  costing,  inspecting,  etc.,  in  the  factory,  these  lots 
should  be  maintained  in  their  identity  from  the  first  opera- 
tion until  they  are  turned  into  stores  as  finished.  There  may 
be  some  occasions  when  it  will  be  necessary  to  split  a  lot. 
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but  this  should  be  done  only  in  a  very  great  emergency,  and, 
when  done,  each  split  lot  should  be  tagged  as  'Tart  of  Lot 
No ,  Production  Order  No '' 

Making  the  Operation  Study 

A  special  department  may  be  devoted  exclusively  to 
experimental  time  study  and  rate-setting,  or  this  may  be 
one  of  the  ftmctions  of  the  production  department.  In 
either  case,  when  the  headings  of  the  operation  study  card 
for  the  piece  to  be  studied  have  been  made  out,  the  person 
having  the  study  in  hand  should  begin  in  the  department 
of  first  operation  and  then  observe  each  operation  in  the 
manufacture  of  this  piece  in  sequence,  using  one  card  for 
each  operation,  and  making  such  changes  in  the  manner 
in  which  the  work  is  done  as  he  finds  necessary  or  econom- 
ical. He  enters  upon  the  card  the  operation  number  and 
the  description  of  the  operation.  This  description  will  be  a 
general  term,  as  "Mill,"  "Drill,"  "Turn,"  but  in  addition 
the  rotations  or  steps  of  each  operation  must  be  given.  Thus, 
operation  "A"  might  be  "Turn,"  but  this  turning,  to  be 
carried  out  to  the  best  advantage,  should  be  done  on  the 
lathe  in  a  certain  order  or  rotation,  rotation  1  being  "Rough 
Turn  Outside";  rotation  2,  "Finish  Outside";  rotation  3, 
"Bore";  rotation  4,  "Ream";  rotation  5,  "Face  Top";  rota- 
tion 6,  "Finish  Inside";  rotation  7,  "Face  Bottom";  etc. 
The  rotation  of  each  operation  should  be  carefully  studied 
and,  when  once  decided,  the  workmen  should  follow  these 
rotations  implicitly  in  the  order  given;  for  if  in  the  case 
above,  boring  and  reaming  were  done  first  and  the  turning 
and  finishing  of  the  outside  afterwards,  it  might  throw 
the  piece  out  of  alignment  and  make  the  operation  un- 
satisfactory. 

In  many  instances  rejections  have  been  reduced  50  to 
65%  by  a  careful  study  of  the  rotations  of  operations.    The 
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importance  of  a  proper  rotation  of  operations  cannot  be 
overestimated. 

For  each  operation  the  machine  number  and  depart- 
ment number  should  be  inserted  on  the  operation  study 
card;  also  the  feed,  speed,  and  cut  of  the  machine  best 
suited,  as  well  as  the  fixtures  and  tools  required,  thus 
furnishing  by  operations  a  complete  history  for  each  piece 
as  it  goes  through  the  factory  together  with  its  routing  from 
machine  to  machine  and  department  to  department,  from 
the  first  operation  to  the  last. 

When  the  operation  study  on  a  piece  is  completed,  the 
operation  study  card  should  be  signed  by  the  person  taking 
the  study  and  be  turned  in  to  the  production  department. 
Here  the  data  contained  on  it  is  transferred  to  the  operation 
key  card  (Form  33),  and  from  this  card  entered  on  the 
piece  key  card  (Form  20),  thus  completing  the  information 
on  this  latter  card  which  is  used  chiefly  by  the  planning 
clerk.  The  entry  of  this  information  does  not,  however, 
complete  the  data  for  the  operation  key  card  which  is  used 
by  the  planning  clerk,  as  the  time  allowance,  time  study 
number,  and  wage  rate  are  yet  to  be  entered. 

In  a  great  many  cases  it  will  doubtless  be  found  that 
different  workmen  have  different  methods  of  doing  the 
same  work,  and  while  there  is  a  general  standard  for  the 
operation,  yet  there  is  a  great  deal  of  variance  from  this 
for  no  good  reason.  It  is,  therefore,  a  first  essential  to 
standardize  these  operations  as  they  are  gone  over.  The 
man  delegated  to  this  work  may  find  that  changes  in  tools, 
fixtures,  or  speed  of  machine,  or  feed,  will  be  desirable  in 
increasing  the  output  of  the  piece,  and  he  should  be  given 
full  authority  to  make  such  changes  as  seem  to  him  advisable, 
after  going  over  the  matter  with  the  workmen,  foreman, 
and  other  persons  interested. 

The  result  of  this  careful  study  of  each  piece  made,  fre- 
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quently  develops  material  economies  in  operations,  together 
with  much  greater  general  efficiency  and  a  correspondingly 
increased  output. 

When  operations  have  thus  been  standardized,  a  com- 
plete history  is  obtained  of  all  work  done  in  the  factory,  of 
all  machines  available  for  this  work,  and  of  all  tools  with 
which  it  may  be  done. 

Motion  Study  Card 

In  order  to  take  the  detail  of  time  required  for  opera- 
tions, a  ''Motion  Study  Card"  (Form  31)  is  provided,  and 
one  of  these  cards  is  used  for  each  operation  on  any  given 
piece  which  requires  scientific  analysis.  A  motion  study 
card  should  be  made  out  in  full  detail  in  the  factory  from 
simply  observing  the  operation,  but  should  get  its  first  data 
in  the  production  department  from  the  operation  study  card 
(Form  30),  so  that  the  basis  of  the  study  and  the  motion 
data  shown  on  it  will  be  exactly  the  same  as  the  instructions 
to  the  workmen  for  processing  the  piece,  for  which  the 
operation  study  card  is  the  authority. 

The  piece  number  and  name,  operation  number  and 
name,  and  operation  study  number  are  taken  from  the  opera- 
tion study  card,  together  with  the  machine  number  and  de- 
partment number  in  which  the  study  is  made,  and  all  this 
is  inserted  at  the  top  of  the  motion  study  card,  and  the 
operator's  number  and  name  will  be  filled  in  after  going 
to  the  department.  The  speed  and  feed,  as  well  as  the 
fixtures  required,  must  be  given  for  each  operation.  Then 
the  study  man  will  watch  the  operator  set  up  the  job,  taking 
the  time  of  same  with  his  stop-watch,  time  him  at  least  four 
times  on  each  rotation,  and  also  time  him  on  taking  down 
the  job.  The  number  of  pieces  made  will  then  be  inserted 
in  the  column  following,  and  the  average  time  for  each 
piece  in  the  next  column. 
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The  motion  study  as  now  completed  is  available  for 
several  purposes:  first,  for  the  ascertaining  of  labor  require- 
ments ;  second,  for  the  scheduling  of  labor  needed ;  and  third, 
as  a  basis  for  piece  or  premium  work. 

The  motion  study  card  shown  in  Form  31  has  been  filled 
in  with  data  taken  from  an  actual  time  study.  The  details 
of  this  study  as  presented  are  practically  self-explanatory, 
it  being  understood  that  all  figures  of  time  made  are  shown 
in  tenths  of  an  hour.  These  time  studies  cover  all  the  rota- 
tions of  one  operation. 

In  order  to  illustrate  further  the  method  of  procedure  in 
taking  time,  the  motions  to  these  operations,  showing  the 
use  of  both  the  left  and  right  hand,  are  given  in  Form  32. 
This  illustrates  what  time  and  motion  studies  mean  if  gone 
into  in  detail.  In  actual  practice  this  data  should  appear  on 
the  motion  study  card  which  should  be  printed  on  both 
sides;  one  side  for  operation  rotation  data,  the  other  for 
motion  study. 

When  the  motion  study  is  complete,  and  the  results  are 
entered  on  the  motion  study  card,  the  card  will  be  signed 
by  the  person  taking  the  study  and  turned  in  to  the  produc- 
tion department.  Here  the  time  allowance  will  be  set,  with 
the  high  rate  and  low  rate  of  earnings  possible  under  it, 
any  further  remarks  being  entered  in  the  last  column,  if 
necessary. 

In  setting  the  time  allowance,  consideration  should  be 
given  to  the  fact  that  a  motion  study  is  usually  taken  under 
conditions  of  high  tension ;  that  the  employee  is  supposed  to 
be  working  at  more  than  ordinary  speed ;  and  that  in  most 
cases  it  would  not  be  possible  for  a  man  to  average  this 
speed  all  day.  Therefore,  a  time  allowance  should  be  made 
for  a  longer  period  than  that  actually  observed.  This,  of 
course,  will  have  to  depend  somewhat  upon  the  nature  of 
the  work,  the  manner  in  which  it  is  handled  with  regard  to 
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tools,  etc.  In  case  the  operator  should  be  required  to  set 
up  the  tools  on  his  machine,  or  to  leave  the  machine  to 
get  tools  or  materials,  the  time  consumed  in  this  should  not 
be  included  in  the  time  allowance. 

Before  leaving  the  subject  of  motion  study,  a  word  of 
caution  should  be  inserted  here.  Detailed  procedure  such  as 
that  described  is  not  adapted  to  every  kind  of  business,  or 
to  every  article  made.  Good  judgment  is  required  to  know 
to  what  extent  the  methods  suggested  should  be  adopted  in 
actual  practice.  The  fine  detail  illustrated  here  should  be 
applied  only  on  work  which  is  done  on  a  large  scale  of 
duplication ;  for  instance,  if  a  man  and  machine  are  put  on 
one  piece  of  work  for  days  and  weeks  at  a  time,  this  nicety 
of  detail  would  be  of  great  value;  but  if  it  is  work  that 
changes  from  day  to  day,  or  has  short  runs,  this  detail  is 
nearly  always  expensive  rather  than  economical. 

Another  caution  in  connection  with  work  of  this  char- 
acter relates  to  the  character  of  the  labor  employed.  Unless 
there  is  reasonable  stability  among  the  operators,  there  is 
not  much  profit  in  educating  them  to  the  motion  studies 
illustrated.  If,  for  instance,  in  a  factory  operating  2,000 
men,  4,000  or  5,000  men  are  hired  annually,  the  educational 
work  required  to  carry  out  the  detail  of  time  and  operation 
studies  would  cost  far  more  than  the  savings  made. 

Operation  Key  Card 

This  card  (Form  33)  will  show  the  history  of  each 
operation  as  required  by  its  captions,  its  data  being  as  taken 
from  actual  observation,  or  as  changed  to  correspond  with 
the  operation  and  motion  study  cards.  The  operation  key 
card  is  for  the  use  of  the  planning  clerk  in  planning  work 
for  the  factory  and  in  making  out  tracing  tags  and  work- 
men's production  orders.  He  should  have  on  his  desk  a 
complete  file  of  these  operation  key  cards  in  the  order  of 
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their  piece  number,  and  of  the  various  operations  required 
for  each  piece.  It  is  evident,  from  the  purpose  for  which 
these  cards  are  used,  that  any  changes  made  in  the  opera- 
tions must  also  be  noted  on  this  card,  so  that  it  will  cor- 
respond with  the  operation  study  card  by  which  the  changes 
were  authorized. 

Owing  to  defective  material  or  for  some  other  reason, 
it  will,  from  time  to  time,  be  necessary  to  make  an  extra 
operation  on  some  pieces;  and  in  such  a  case,  during  the 
time  this  extra  operation  is  required,  a  pencil  notation  of 
the  extra  operation  should  be  made  on  the  operation  key 
card  between  the  others,  as  operation  "A-j4,"  "B-J4/'  etc. 

In  explanation  of  the  operation  key  card,  it  will  be  noted 
that  the  data  as  to  the  tools  and  fixtures  required  are  taken 
from  the  tool  key  card  and  fixture  key  card,  and  that  data 
as  to  the  speed,  feed,  cuts,  and  lubricants  are  taken  from  the 
operation  study  card.  The  operation  key  card  is  thus  made 
to  contain  complete  information  for  making  out  time  tickets 
and  instructions  to  workmen  not  only  for  doing  the  pro- 
cessing work,  but  for  the  rotation  work  as  well.  Further, 
this  card  has  full  instructions  thereon  as  to  time  allowed 
and  the  wage  rate  paid. 

Rate  Memo 

After  all  time  study  work  is  done,  a  rate  memo  (Form 
34)  should  be  made  out  by  the  experimental  or  time  study 
department  in  accordance  with  its  findings,  for  each  and 
every  operation  On  this  slip  or  card  appears  definite  in- 
formation as  regards  the  conditions  under  which  the  opera- 
tion was  tested  out,  and  adjustments  must  be  made  on  fac- 
tory equipment  to  meet  the  requirements  as  to  speeds,  feeds, 
cuts,  etc.,  of  the  rate  memo. 

The  rate  memo,  as  it  comes  from  operation  and  time 
study  work,  only  shows  at  what  rate  work  may  be  done 
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per  hour  or  per  period  of  eight  hours.  The  price  for  doing 
the  work  must  come  from  the  superintendent  or  from  a 
wage  board,  and  be  based  on  the  fact  that  piece-workers  or 
premium  workers  should  earn  anywhere  from  20%  to  30% 
more  than  they  would  have  earned  on  a  day-work  basis. 
If  milling  machine  hands,  for  instance,  are  demanding  $3 
a  day,  they  should  be  allowed  to  earn  about  $4  per  day  on 
piece-work  or  premium  work.  Therefore,  the  number  of 
pieces  that  can  be  done  in  eight  hours,  divided  into  $4,  is 
the  approximate  rate  which  should  be  set. 

This  form  is  made,  out  in  quadruplicate ;  one  copy  of 
which  is  sent  to  the  accounting  department  to  check  time 
and  also  to  make  the  required  postings  from  the  rate  memo 
to  the  rate  cards.  The  second  copy  is  sent  to  the  department 
doing  the  work,  as  a  notification  to  the  foreman  of  .the  rate. 
The  third  copy  is  for  the  files  of  the  superintendent  con- 
trolling the  department  in  which  the  work  is  done.  The 
fourth  copy  (white  cardboard)  is  kept  in  the  reference  files 
of  the  experimental  or  time  study  department 
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CHAPTER    IX 

SCHEDULES 

Manufacturing  schedules,  covering  labor,  ma- 
terial, and  finances,  and  a  consideration  of  the 
relation  of  these  schedules  to  each  other. 
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CHAPTER    IX 

SCHEDULES 

Purpose  and  Scope  of  Schedules 

In  order  to  standardize  production  in  any  plant  and 
handle  it  so  as  to  give  constant  and  full  information  as  to 
manufacturing  conditions  and  results,  and  at  the  same  time 
)rield  a  maximum  output  for  the  investment  made,  it  is 
necessary  to  put  all  work  through  the  factory  on  a  schedule 
basis,  planning  it  ahead  and  purchasing  all  materials  accord- 
ingly. It  is  thus,  and  thus  only,  that  assembling  depart- 
ments can  be  assured  regular  and  sufficient  quantities  of 
material  to  maintain  a  constant  delivery  of  finished  product. 

Of  course,  scheduling  the  production  for  a  factory  pre- 
supposes definite  knowledge  concerning  the  equipment  of 
the  various  departments,  together  with  standard  data  as  to 
the  various  pieces,  parts,  and  imits  to  be  made,  as  set  forth 
in  Chapters  VII,  VIII.  It  must,  however,  be  understood 
that  scheduling  means  much  more  than  the  mere  systematic 
adjustment  of  all  this  to  the  items  required  for  such  manu- 
facture. It  means  the  scheduling  of  material  to  be  purchased, 
together  with  the  delivery  dates  of  same;  a  scheduling 
of  the  labor  required,  and,  finally,  a  scheduling  of  the 
moneys  required  to  finance  these  purchases  of  labor  and 
material.  In  other  words,  the  superintendent  or  works 
manager  of  the  plant  will  make  up,  from  the  data  supplied, 
a  schedule  of  labor  requirements  showing  the  number  of 
men  needed  based  on  the  number  of  man-hours  required 
to  do  the  work,  without  regard  to  cost.     The  purchasing 
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agent  will  make  up  a  schedule  of  material  requirements  by 
kind,  quantity,  and  deliveries,  irrespective  of  money  values; 
while  the  treasurer  will  make  up  a  schedule  of  financial 
requirements  for  labor,  material,  and  general  expenses. 

Manufacturing  Order — Master  Schedule 

The  first  consideration  in  arranging  the  systematic 
operation  of  a  plant  is  the  output  of  each  model  and  unit 
required  for  each  manufacturing  year,  together  with  the 
weekly  or  monthly  requirements  as  to  deliveries.  Such  a 
specification  constitutes  a  manufacturing  order  and  this 
order  must  necessarily  be  O  K'd  by  the  proper  executive, 
usually  the  general  manager,  before  it  becomes  effective, 
after  which  it  is  to  be  passed  to  the  production  engineer  and 
superintendents  for  scheduling  and  manufacturing  the 
pieces,  parts,  and  assemblies  required. 

This  primary  manufacturing  order  will  in  reality  be  a 
schedule  of  sales  requirements;  that  is,  it  will  indicate  the 
deliveries  of  the  factory  as  required  by  the  sales  department, 
divided  into  weeks,  months,  etc.,  for  some  definite  time 
period  (usually  a  year).  This  information  can  be  tabulated 
on  a  schedule  sheet  similar  to  that  illustrated  by  Form  35, 
which  therefore  becomes  a  "Master  Schedule." 

These  master  schedule  manufacturing  orders  should  be 
numbered  in  rotation,  and  one  made  for  each  different  model 
and  imit  required.  When  the  production  engineer  receives 
such  a  manufacturing  order,  he  should  issue  production 
schedules  to  show  exactly  what  the  factory  must  produce 
each  week  and  month  of  the  year  in  order  that  this  output 
may  be  maintained. 

In  case  of  changes  in  the  manufacturing  or  sales  policy 
of  the  company  during  the  year,  other  manufacturing  orders 
must  necessarily  be  issued  to  cover  these  changes.  It  should 
be  borne  in  mind;  however^  that  not  only  deliveries  but 
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also  purchases  must  be  made  in  accordance  with  the  original 
schedule,  so  that  any  change  made  in  the  manufacturing 
schedule  will  affect  the  kind  and  quantity  of  material 
purchased. 

Production  Schedule 

The  master  schedule  calls  for  the  total  output  of  each 
model  or  unit;  the  production  schedule  (Form  36)  provides 
for  the  parts  and  pieces  of  the  models  or  tmits  called  for 
by  the  master  schedule.  As  soon  as  a  master  schedule  for 
a  completed  unit  or  model  has  been  issued,  a  separate  pro- 
duction schedule  should  be  made  out  for  each  part  and  piece 
required  by  the  master  schedule.  The  manufacturing  order 
number  appearing  at  the  top  should  be  that  of  the  master 
schedule,  and  the  total  requirements  for  each  and  every 
piece  and  part  should  be  shown  on  the  production  schedules. 

On  the  production  schedule,  the  spaces  marked  "On 
Hand"  and  "Balance  to  Schedule"  should  be  filled  out  only 
when  a  very  excessive  amoimt  of  parts  and  pieces  is  on 
hand,  as  this  information  is  really  meant  for  use  at  an 
inventory  adjustment  period.  Under  ordinary  conditions, 
the  stock  on  hand  shotdd  be  relied  upon  for  repairs,  etc., 
and  does  not  enter  into  the  making  up  of  a  schedtde. 

The  rate  per  day  or  week  at  which  each  piece  must  be 
manufactured  should  be  shown  on  the  production  schedule, 
together  with  the  date  that  the  schedtde  begins  and  ends, 
and  the  ntmiber  of  days  it  has  to  run. 

In  making  up  the  schedtde  sheet  for  each  piece,  "Total 
Requirements"  will  be  ascertained  by  reference  to  the  piece, 
part,  and  unit  key  cards  (Forms  20-22).  The  piece  key 
cards  should  be  gone  over  consecutively,  as  they  will  show 
all  the  units  and  parts  for  which  the  piece  is  required,  and 
the  total  number  of  pieces  needed  for  the  units  specified 
in  the  master  schedule  can  be  readily  determined  and  shown 
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on  the  production  schedtile.  For  instance,  if  in  September, 
50  of  model  "Roadster"  are  required,  40  of  model  "Road 
Racer,"  60  of  model  "Juvenile,"  and  30  of  model  "Jobbing" 
(making  a  total  of  180  models),  on  all  of  which  three  of  a 
certain  piece  are  required,  the  schedule  of  this  piece  for 
that  month  wotdd  be  three  times  180,  or  540.  This  opera- 
tion is  repeated  for  each  of  the  succeeding  months,  to  cover 
the  requirements  of  all  the  tmits  or  modds  using  this  piece. 

This  again  illustrates  very  clearly  the  desirability  of  the 
"Parts  Common  to  All"  plan  of  manufacturing,  in  which 
everything  is  done  on  a  pieces  and  parts  basis,  all  the 
scheduling,  planning,  and  costing  work  being  shaped  to  this 
end,  rather  than  by  the  "Complete  Unit"  plan,  and  it  need 
hardly  be  said  that  a  system  of  manufacturing  upon  a  basis 
of  merely  keeping  machine  equipment  busy  regardless  of 
delivery  requirements  is  wholly  tmdesirable. 

To  this  end,  the  schedule  of  each  piece  should  indicate 
the  total  number  required  for  all  units  and  models  before 
the  manufacturing  orders  and  production  schedules  can 
be  converted  into  production  orders  (Form  40).  When 
this  plan  is  followed,  each  piece  will  be  manufactured  as  a 
standard  piece  to  be  used  on  different  units,  and  conse- 
quently each  piece  can  be  used  without  regard  to  which 
particular  imit  has  the  greatest  sale,  provided  the  number 
of  units  in  the  aggregate  is  up  to  expectations.  Therefore, 
it  is  perfectly  safe  to  manufacture  such  a  piece  in  a  dull 
season  and  so  give  the  factory  a  constant  load  factor;  at 
the  same  time  there  is  an  opportunity  to  manufacture 
in  quantities  sufficiently  large  to  obtain  a  low  cost  of 
production. 

One  of  the  important  considerations  from  a  cost  point 
of  view  is  the  number  of  pieces  and  parts  called  for  at  one 
time  or  in  a  given  production  order.  With  sales  rapidly 
increasing  or  decreasing,  it  may  be  a  difficult  matter  to 
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handle  the  manufacture  of  certain  pieces  or  parts  in  the 
quantities  called  for  and  at  the  same  time  obtain  the  lowest 
cost  of  production.  In  such  cases  it  may  be  that  such 
quantities  can  be  bought  cheaper  outside  in  a  finished 
condition. 

For  instance,  in  the  manufacture  of  a  certain  piece  the 
total  requirements  for  a  season  might  be  2,000.  Manu- 
factured in  this  quantity  the  cost  of  production  may  be 
greater  than  this  piece  could  be  bought  for  outside.  On 
the  other  hand,  if  6,000  of  these  pieces  were  manufactured 
at  a  time,  the  cost  of  production  might  be  considerably  less 
than  they  could  be  purchased  for  outside.  But  6,000  would 
be  a  three  years*  supply  and  the  interest  on  such  an  invest- 
ment would  probably  be  greater  than  the  saving  effected. 
There  is  also  the  danger  of  obsolescence.  The  necessity  is 
therefore  apparent  of  closely  Watching  all  of  these  factors, 
particularly  when  pieces  or  parts  are  run  in  small  batches 
from  time  to  time,  or  in  a  small  quantity  made  up  for  a 
whole  season's  requirements. 

While,  of  course,  the  manufacturing  order  shows  the 
actual  sales  delivery  requirements  from  month  to  month, 
it  is  not  often  that  the  pieces  or  parts  required  are  manu- 
factured at  exactly  this  monthly  rate,  as  this  wotdd  mean 
anything  but  a  constant  load  in  the  factory.  On  the  con- 
trary, a  production  schedule  controlled  by  manufacturing 
orders  should  be  laid  out  for  such  quantities  as  can  be 
made  most  economically,  and  in  some  cases  a  year's  supply 
might  be  made  up  at  one  time,  but  in  so  doing  machine 
equipment  is  released  during  a  subsequent  period  for  the 
manufacture  of  other  pieces,  which,  if  this  practice  was  not 
resorted  to,  might  be  far  behind  schedule,  thereby  holding 
up  the  complete  assembly  of  units  and  models. 

The  production  schedtde  having  been  completely  planned, 
is  then  ready  for  processing  operations  in  the  factory,  but 
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before  taking  this  up,  the  scheduling  of  labor,  material,  and 
financial  requirements  must  be  considered. 

Purchase  Order  Schedule 

The  scheduling  of  material  requirements  is  just  as  im- 
portant as  is  the  schedule  of  manufacturing  requirements, 
for  upon  obtaining  the  right  quantities  of  material  at  the 
right  time  all  factory  operations  depend. 

The  purchasing  agent  having  been  furnished  with  a 
duplicate  of  the  production  schedules  by  months,  will  obtain 
from  his  set  of  the  piece,  part,  and  unit  key  cards  (Forms 
20-22)  the  exact  kinds  and. quantities  of  material  required. 
He  will  then  make  out  a  schedule  sheet  (Form  37)  for  each 
kind  of  material,  either  by  months  or  any  other  time  periods 
in  accordance  with  the  general  purchasing  policy.  This 
sheet  also  shows  the  requirements  as  to  delivery  dates  and 
payments. 

When  making  out  these  schedules,  the  purchasing  agent 
should  go  over  his  piece  and  part  key  cards  in  much  the 
same  manner  as  the  production  engineer  does,  and  make  a 
list  from  these  key  cards  of  the  quantity  of  material  re- 
quired each  month  for  the  number  of  pieces  and  parts  shown 
in  the  manufacturing  schedule.  When  all  pieces  and  parts 
requiring  any  particular  kind  and  size  of  material  have 
been  gone  over,  the  total  quantity  is  entered  on  the  pur- 
chase order  schedule  (Form  37)  as  the  total  requirements 
for  that  kind  of  material.  This  is  then  divided  into  time 
periods,  under  the  column  headed  "Schedule."  The  require- 
ments for  succeeding  months  or  periods  are  figured  out  in 
the  same  way. 

As  soon  as  purchase  order  schedules  are  made  out,  the 
purchasing  agent  should  issue  his  purchase  orders  for  de- 
liveries of  material  according  to  his  schedules.  (See  Form 
4.)     The  order  number,  date,  and  quantity  ordered  must 
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be  entered  in  the  "Purchase  Orders  Issued"  column  of  the 
purchase  order  schedule. 

The  purchase  orders  shotdd  require  delivery  of  material 
at  the  factory  at  least  six  weeks  before  the  date  required 
by  the  production  schedtdes.  This  is  necessary  because  the 
production  schedule  is  for  completed  pieces  and  parts.  The 
manufacture  of  pieces  and  parts,  in  most  cases,  should  begin 
thirty  days  earlier,  and  beyond  this  some  allowance  must 
be  made  for  delays  in  delivery.  An  addition  of  at  least 
10%  should  be  made  to  the  material  requirements  of  the 
production  schedules  as  an  allowance  for  spoilage  and 
repair  parts. 

As  soon  as  the  purchasing  agent  receives  a  "Material 
Receipt  and  Notice"  (Form  6)  from  the  receiving  clerk, 
he  will  turn  to  the  purchase  order  schedule  showing  this 
material  and  enter  the  quantity  thus  received  under  the 
column  "Received,"  carrying  his  cumulative  totals  forward 
from  time  to  time  and  showing  the  number  of  days  ahead  or 
behind  schedule.  This  enables  the  purchasing  agent  to  keep 
a  full  check  on  all  materials  coming  in  and  on  material  which 
is  overdue,  thus  helping  to  bring  about  prompt  delivery  of 
all  materials  and  preventing  delay  in  the  work  of  the 
factory. 

When  the  purchasing  agent  issues  purchase  orders  direct 
from  the  purchase  order  schedule  without  a  purchase 
requisition,  the  stores  clerk  will  enter  the  quantity  ordered 
on  his  stores  record  (Form  9),  taking  this  from  his  copy  of 
the  purchase  order  at  the  time  the  order  is  posted,  just  as 
if  a  purchase  requisition  had  been  issued.  His  record  will 
thus  show  (when  stores  "Reserves"  against  production 
orders  issued  are  entered)  the  amount  of  material  that  can 
be  depended  upon  as  available  for  further  production  orders 
for  any  given  period. 
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Scheduling  Labor 

The  question  of  scheduling  labor  requirements  may  be 
considered  at  this  point.  The  superintendent,  or  works 
manager,  having  been  furnished  with  a  copy  of  the  manu- 
facturing schedule  of  each  piece  and  part,  will  be  able  to 
estimate  his  labor  requirements,  by  figuring  out  the  man- 
hours  required  to  do  the  work. 

From  the  analysis  of  plant  capacity  (Chapter  VII)  it 
will  be  possible  to  lay  out  a  general  policy  for  employing 
help  and  make  provisions  for  securing  it  whenever  it  is 
required. 

If,  according  to  the  analysis  of  plant  capacity,  it  is 
found  that  the  manufacturing  schedule  calls  for  more  output 
than  the  machine  or  possible  man  capacity  warrants,  the 
superintendent  should  at  once  take  the  matter  up  with  the 
purchasing  agent  so  that  he  may  arrange  to  purchase  out- 
side such  parts  as  cannot  be  made  advantageously  in  the 
factory  tmder  existing  conditions. 

Most  manufacturing  concerns  have  been  in  business 
for  a  considerable  period  of  time  and  have  in  their  pos- 
session data  concerning  costs  and  the  time  required  for 
the  operations  on  each  piece  and  part.  With  a  definite 
schedule  of  daily,  weekly,  and  monthly  requirements,  it  is 
by  no  means  a  difficult  task  to  figure  out  from  the  produc- 
tive labor  costs  just  what  labor  is  required  to  process  any 
given  schedule;  and  as  operations  are  always  confined 
definitely  to  departments,  the  cost  per  department  is  also 
easily  obtained.  For  instance,  if  SO  men  are  employed  in  a 
certain  department  to  meet  schedule  requirements  and  the 
pay-roll  shows  that  the  average  wage  is  35  cents  per  hour, 
the  hourly,  daily,  weekly,  and  monthly  costs  of  productive 
labor  for  the  entire  department  can  be  quickly  figured,  as 
well  as  the  man-hours  required  to  do  the  work.  From  this 
data  the  number  of  men  required  for  a  given  amount  of 
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work  to  be  done  in  a  definite  period  of  time  can  easily  be 
determined. 

The  amotmt  of  all  non-productive  labor  employed  in 
the  factory  is  shown  on  the  "Overhead  Distribution  Sheet" 
(Form  77^.  From  this  can  be  obtained  the  non-productive 
labor  costs  of  each  department,  and  the  number  of  men  re- 
quired for  non-productive  work,  by  departments,  and  also 
for  the  factory  in  general. 

To  aid  in  checking  labor  performance,  a  schedtde  of 
labor  requirements  may  be  made  out,  or  these  data  may  be 
plotted  on  a  cross-section  chart  and  then  checked  against 
the  actual  performance  from  week  to  week  and  month  to 
month. 

Since  processing  requires  the  combination  of  machines 
and  labor,  the  amount  of  labor  to  be  employed  depends 
upon  the  machine  capacity  available. 

The  time  that  it  will  take  to  get  out  any  schedule  de- 
pends, of  course,  upon  the  number  of  men  utilized.  If  it  is 
desired  to  manufacture  units  or  models  requiring  $50,000 
worth  of  productive  labor,  and  if  the  average  wage  is  $3 
per  day  and  100  men  are  employed  in  processing,  the  num- 
ber of  days  required  to  produce  the  schedule  is  foimd  by 
dividing  50,000  by  300,  or  166?^.  In  other  words,  when- 
ever productive  costs  are  known  on  any  item  of  manufac- 
ture, time  periods  for  the  schedule  depend  upon  the  number 
of  men  that  can  be  employed  on  the  work.  Hence,  it  is 
imperative  to  know  exactly  what  the  plant  capacity  is,  as 
discussed  in  Chapters  VII  and  VIII. 

Scheduling  Financial  Requirements 

It  is  the  function  of  the  treasurer  to  provide  for  the 
financial  requirements  of  both  labor  and  material.  Having 
been  furnished  with  copies  of  the  master  schedules  and  also 
having  the  production  schedules  for  pieces  and  parts,  he 
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will  be  able  to  estimate  the  amount  of  money  required  to 
pay  both  for  labor  and  material  for  the  entire  year,  as 
shown  in  the  following  illustration: 

Supposing  that  a  schedule  calls  for  10,000  of  a  certain 
piece;  that  according  to  the  time  study  cards  and  operation 
key  cards,  the  total  nimiber  of  man  hours  allowed  for  each  of 
these  pieces  is  five,  and  that  the  average  wage  as  shown  by 
the  time  study  and  operation  cards  is  24  cents  an  hour ;  the 
approximate  labor  cost  of  each  piece  would  then  be  $1.20, 
or  $12,000  for  the  total  quantity  of  10,000  pieces. 

By  going  over  each  piece  and  part  as  specified  on  the 
production  schedule,  the  total  money  required  for  the  pro- 
ductive labor  for  the  year  can  be  easily  computed ;  and  non- 
productive labor  by  departments,  as  shown  on  the  overhead 
distribution  sheet  (Form  77^ ^  can  then  be  anticipated  and 
added  to  these  productive  labor  requirements. 

These  data  should  be  transferred  to  a  graphic  chart  that 
will  show  separately  the  weekly  and  monthly  pay-roll  re- 
quirements (both  productive  and  non-productive),  and  then 
the  actual  pay-roll  should  be  checked  against  it  from  pay 
period  to  pay  period. 

As  soon  as  costs  of  all  pieces  and  all  departments  have 
been  ascertained,  the  amount  of  labor  required  for  any 
schedule  can  be  immediately  determined  and  an  absolute 
check  kept  on  the  factory  in  regard  to  the  use  of  labor. 

A  further  check  on  factory  labor  as  between  productive 
and  non-productive,  and  as  between  the  various  kinds  of 
work  done,  is  described  in  Chapter  XII,  "Distributions." 
So  complete  is  this  check,  that  no  matter  what  the  variation 
is  from  predetermined  labor  requirements,  it  is  possible 
immediately  to  discover  the  department,  the  foreman,  and 
the  individual  operator  responsible  for  the  variation,  and 
the  partictdar  order  or  piece,  the  cost  of  which  is  affected 
by  this  variation. 
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When  the  material  deliveries  have  been  scheduled  by 
the  purchasing  agent  (Form  37),  their  quantity,  plus  the 
price,  will  enable  the  treasurer  to  lay  out  his  schedule  for 
financing  the  purchase  of  this  material  according  to  the  time 
periods  shown. 

Importance  of  Schedules 

The  importance  of  these  schedules  relative  to  labor, 
material,  and  financial  requirements  cannot  be  overesti- 
mated. Together  with  the  other  data  of  income  and  ex- 
penditure as  shown  in  the  monthly  balance  sheets,  they  will 
give  the  treasurer  definite  information  as  to  financial  re- 
quirements for  long  periods  in  advance  and  often  enable 
him  to  secure  decided  advantages  in  placing  contracts. 
Then,  with  these  materials  delivered  according  to  schedule, 
the  factory,  as  already  stated,  is  in  a  position  to  manufacture 
on  the  most  economical  basis  as  regards  both  labor  and 
material,  and  the  production  department  can  be  utilized  to 
its  greatest  efficiency. 

To  sum  up,  the  schedule  method  puts  into  a  manager's 
hands  a  means  for  predetermining  achievements — ^the 
results  which  can  be  derived  by  certain  combinations  of 
labor,  material,  equipment,  and  output.  Then,  as  means 
have  been  provided  for  checking  up  these  results  from  day 
to  day,  adjustments  can  be  made  as  they  are  needed,  either 
by  changing  the  schedule  rates  for  men  to  be  employed,  or 
the  quantity  of  material  required,  or  by  an  increased  effort 
in  the  sales  department,  so  as  to  maintain  an  even  factory 
output  with  a  corresponding  uniformity  in  cost  and  conse- 
quent profit  to  the  company. 

Graphic  Charts 

Charts  are  frequently  used  in  connection  with  schedules, 
and  two  of  these  are  shown  in  Forms  38  and  39.    Both  of 
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these  charts  are  of  an  entirely  new  type,  inasmuch  as  they 
are  a  combination  of  calendar  time  and  numerical  qtiantities. 
In  a  chart  such  as  Form  38,  to  the  left  of  the  sheet,  space 
is  provided  for  a  vertical  column  of  figures  and,  at  the  top, 
space  is  provided  for  a  horizontal  row  of  figures,  while  the 
main  body  of  the  chart  is  divided  up  vertically  in  calendar 
time  by  months,  weeks,  and  days,  and  horizontally  by  work- 
ing time  of  six  days  to  the  week.  Each  small  square  repre- 
sents a  day  either  vertically  or  horizontally,  and  it  also 
represents  a  number  corresponding  to  whatever  figure  is 
written  in  the  left-hand  column  under  imits,  in  the  same 
sense  that  it  corresponds  to  the  number  at  the  head  of  the 
columns  from  600  to  31,200  inclusive. 

The  component  schedule  illustrated  in  Form  38  is  plotted 
from  a  production  schedule.  The  number  required  cumula- 
tively from  week  to  week  is  shown  by  the  numbers  at  the  top 
of  the  sheet.  The  figures  shown  there  represent  the  number 
of  components  or  pieces  that  are  to  be  processed  and  com- 
pleted within  the  time  periods  indicated  in  the  month,  week, 
and  day  columns.  On  the  left-hand  side  of  the  chart  are 
shown  the  names  and  numbers  of  the  operations  that  are 
to  be  performed  on  the  component  or  pieces  in  question. 

The  straight  oblique  lines  indicate  the  schedule  time 
periods  for  the  complete  processing  of  each  component.  In 
other  words,  between  the  first  operation  and  the  last  opera- 
tion there  is  a  uniform  time  lag  (including  Sundays)  of 
sixty  days ;  that  is,  it  takes  sixty  calendar  days  to  produce 
this  particular  component.  The  finishing  operations  shown 
on  the  chart  in  January  cover  work  begun  at  an  earlier  date 
and  the  first  operations  on  this  component  would  be  shown 
on  the  preceding  chart  commencing  November  1. 

The  heavy  black  lines  are  plotted  against  the  oblique 
lines,  and  show  to  what  extent  the  component  in  its  progress 
is  ahead  or  behind  schedule  requirements.     Beneath  these 
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plotted  lines  is  a  line  called  "Component  Stores,"  which 
means  the  same  thing  as  "pieces  and  parts  stores"  or  "semi- 
finished stores,"  whereby  is  shown  the  number  of  days  the 
component  stores  are  ahead  of  manufacture.  Beneath  the 
component  stores  line  is  a  base  line  which  simply  means 
that,  if  this  line  is  reached,  assembling  will  have  to  be 
stopped  as  there  will  be  nothing  in  component  stores  from 
which  to  draw.  This,  as  shown  by  this  chart,  was  actually 
the  case  in  the  week  ending  February  5. 

The  purpose  of  this  chart  is  to  check  up  from  week  to 
week  or  month  to  month,  as  the  case  may  demand,  the 
various  operations  on  each  component,  and  to  find  out  to 
what  extent  the  factory  is  maintaining  a  uniform  balance  or 
flow  of  product.  To  illustrate  this,  the  week  beginning  July 
1  showed  that  there  was  a  drop-off  on  operation  No.  9.  It 
is  at  a  point  like  this  that  attention  should  be  centered  in 
order  to  move  the  operation  up  to  balance.  It  should  be 
noted  that  all  operations  done  in  the  drop-forging  shops  are 
prefixed  by  the  figure  10,  thus  running  from  101  to  105 
inclusive,  as  at  this  point  the  component  goes  into  temporary 
storage,  and  is  from  here  given  to  the  machine  shops  under 
a  new  production  order  and  lot  number. 

The  chart  illustrated  in  Form  39  shows  the  actual 
unit  requirement  per  week  as  plotted  from  a  master 
schedule ;  the  numbers  in  the  spaces  at  the  top  of  the  sheet 
indicating  the  quantities.  Line  A  is  the  weekly  schedule. 
Line  B  shows  at  a  glance  how  many  days  manufacturing  is 
ahead  of  this  schedule.  To  illustrate,  in  week  ending  Jan- 
uary 15,  the  schedule  was  exactly  two  weeks,  or  12  days, 
ahead  of  manufacture,  while  for  week  ending  May  6,  the 
schedule  was  2  days  behind.  Line  C  shows,  as  per  vertical 
numerical  column,  the  number  of  complete  units  assembled 
each  week,  while  Line  D  shows  the  total  units  that  were 
good.    In  other  words,  the  difference  between  C  and  D  is 
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the  amount  that  was  thrown  out  for  various  reasons.  Line 
E  shows  the  percentage  of  good  tmits  obtained,  as  per  the 
percentage  column  at  the  right-hand  side  of  the  sheet. 

The  data  represented  by  lines  F  and  G  are  of  interest 
and  importance.  Line  F,  in  accordance  with  the  column 
numbered  on  the  left  of  the  sheet,  shows  the  number  of  men 
employed  daily,  while  G  shows  the  number  of  units  output 
obtained  per  man.  A  comparison  of  these  lines  may  bring 
out  many  interesting  points.  For  instance,  in  the  week 
ending  February  26  the  number  of  men  employed  was 
2,900  (line  F),  and  of  the  6,000  units  produced,  as  shown 
by  line  C,  only  3,600  units  were  good  (D).  On  the  other 
hand,  in  the  week  ending  November  25,  2,500  men  were 
employed  with  a  total  production  of  6,500  units,  out  of 
which  5,800  units  were  good. 

Turning  to  line  G,  it  is  seen  that  the  output  per  man 
was  lowest  during  the  period  April  8  to  22,  and  highest 
during  the  week  ending  August  12  and  also  from  November 
18  to  25.  This  chart  then  shows  at  a  glance  the  efficiency 
of  the  labor  force  employed  during  a  long  period  of  time 
and  will  no  doubt  prove  of  value  to  the  factory  superin- 
tendent or  manager  of  works. 

Similar  charts  can  be  plotted  so  as  to  show  the  schedule 
for  labor,  material,  and  financial  requirements,  and  the 
actual  performance  can  be  checked  against  these. 
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CHAPTER   X 

CONVERTING  LABOR,  MATERIAL,  AND 
EXPENSE  INTO  FINISHED   PRODUCT 

A  method  for  issuing  production  and  other 
orders  to  a  factory  as  a  whole,  and  to  indi- 
vidual workmen,  together  with  various  forms 
of  collecting  the  time  of  employees;  also  an 
illustrated  description  of  planning  methods 
and  of  planning  or  control  boards. 
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CHAPTER    X 

CONVERTING    LABOR,    MATERIAL,    AND 
EXPENSE  INTO  FINISHED   PRODUCT 

Classification  of  Orders 

In  the  handling  of  production  orders,  it  is  usually  neces- 
sary to  confine  the  work  to  one  method  of  procedure.  This 
method  is  prescribed  by  a  central  planning  station  which 
directly  controls  all  the  work  throughout  the  factory,  or 
controls  it  through  several  sub-planning  stations.  In  either 
case  the  method  of  procedure  would  be  uniform  throughout 
the  factory,  because  the  sub-planning  stations  are  under  the 
general  control  of  the  central  planning  station.  Also  the 
data  employed  on  the  forms  to  be  used  are  identical.  Which 
method  of  handling  production  orders  is  the  better,  is  a 
question  of  organization  and  beyond  the  scope  of  the  present 
work.  The  consideration  here  is  the  actual  putting  of 
work  through  the  factory,  and  provision  for  all  the  detail 
necessary  thereto. 

It  is  taken  for  granted  that  a  stores  system  has  been 
established  in  such  a  way  as  to  give  a  perpetual  inventory 
of  all  materials  and  supplies  that  the  company  may  buy,  and 
that  this  inventory  is  held  in  a  controlling  account.  Under 
these  conditions,  in  order  to  authorize  the  delivery  of 
material  to  the  factory,  it  is  absolutely  necessary  for  costing 
and  accounting  purposes  to  have  an  order  of  some  kind  to 
which  all  material,  labor,  and  expense  can  be  charged,  and 
these  orders  must  be  known  and  controlled  by  consecutive 
numbers. 

167 
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To  cover  all  labor,  material,  and  expense  used  in  the 
operations  of  a  factory,  four  different  conditions  must  be 
provided  for,  these  requiring  four  different  kinds  of  orders. 
(See  also  Chapter  IV.) 

1.  Production  Orders.  These  orders  relate  exclusively 
to  goods  made  for  sale,  where  the  exact  amount  of  labor 
and  material  required  for  production  can  be  charged.  Such 
orders  are  issued  to  cover  whatever  quantity,  kind,  or  size 
of  unit,  piece,  or  part  it  is  desired  to  make  at  any  particular 
time;  and  all  material  drawn  from  stores,  and  the  labor 
used  for  processing  it,  must  be  charged  to  these  production 
orders  as  production  costs.  In  addition  to  this,  a  prorated 
amount  of  overhead  must  be  charged  as  described  in 
Chapter  XII,  "Distributions." 

2.  Betterment  Orders.  These  orders  relate  wholly  to 
such  plant  improvements  as  increase  the  capital  investment 
of  the  company.  Whenever  any  work  is  to  be  done  which 
will  effect  a  plant  betterment,  a  betterment  order  must  be 
issued  therefor  by  the  proper  authority,  and  to  such  order 
must  be  charged  all  of  the  material  drawn  from  stores  for 
use  thereon,  all  of  the  direct  labor  employed  in  its 
execution,  and  a  prorated  amount  of  overhead,  the  same 
rate  as  applied  to  regular  production  orders. 

3.  Repair  Orders.  These  are  orders  issued  for  the 
replacement,  repair,  etc.,  of  buildings  and  equipment,  and 
are  designed  to  take  care  of  all  repair  work  done  for,  or  by, 
various  departments.  To  each  individual  repair  order 
should  be  charged  all  of  the  material  drawn  from  stores 
and  all  of  the  labor  employed;  but  repair  orders  do  not 
bear  any  portion  of  the  general  overhead  charge,  as  repairs 
in  themselves  constitute  a  portion  of  such  charges,  which  in 
turn  are  distributed  to  production  and  betterment  orders. 

4.  Prorating  Orders.  These  orders  are  designed  to 
cover  productive  work  that  is  done  in  bulk  and  prorated 
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over  the  product  made,  such  as  painting,  enameling,  plating 
work,  etc. 

Production  Orders 

Production  orders  authorize  work  to  be  started  in  a 
factory.  A  production  schedule  (Form  36)  for  all  the 
pieces  and  parts  required  having  been  prepared,  the  next 
step  is  to  prepare  and  issue  production  orders  (Form  40). 
This  form  is  provided  in  quadruplicate,  each  copy  of  a 
distinguishing  color,  as  green  for  the  original,  blue  for  the 
second  copy,  pink  for  the  third,  and  buff  or  yellow  for  the 
fourth.  The  back  of  this  yellow  card  contains  data  taken 
from  the  tracing  tag  (Form  43). 

With  a  production  schedule  in  front  of  him,  a  schedule 
clerk  can  make  out  a  production  order  for  each  of  the  pieces 
and  parts  required  to  be  made,  the  quantity  specified  on  a 
production  order  being  ordinarily  about  a  twenty-five  or 
thirty  days'  run.  This  is  because  it  is  desirable  to  have 
production  orders  cover  such  quantities  as  can  be  costed 
out  within  a  month,  if  possible;  that  is,  a  complete  produc- 
tion order  should  be  finished  and  turned  into  stores  within 
a  month  from  the  time  of  issuance.  Of  course,  if  a  steady 
run  is  being  made  on  these  parts,  it  would  simply  mean 
operating  from  one  production  order  on  to  another,  and 
each  of  these  orders  would  be  finished  and  costed  out  about 
every  thirty  days,  so  as  to  leave  the  amount  shown  in  "Work 
in  Progress"  or  "Unfinished  Production  Orders"  at  the 
end  of  the  month,  as  small  as  possible. 

Production  orders  should  be  numbered  consecutively, 
and,  if  they  are  issued  in  supplement  to  some  previous  pro- 
duction order,  the  number  of  this  previous  order  should  be 
shown  after  the  "Supplement  Number";  also  the  date  of 
issuance  and  the  account  which  is  to  be  charged  (whether 
component  or  finished  stores)  should  be  given,  and,  if  the 
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production  order  is  issued  for  the  filling  of  some  particular 
sales  order,  this  sales  order  number  should  be  shown.  Then 
the  quantity  called  for,  the  piece  or  part  number,  the 
specifications,  and  special  features  or  instructions  will  be 
entered. 

The  original  copy  of  each  production  order  should  be 
kept  in  the  production  department  and  filed  consecutively 
by  order  number.  When  the  order  is  completed,  if  desired, 
the  cost  for  labor,  material,  overhead,  total  cost,  and  unit 
cost  can  be  entered,  and  the  order  filed  in  the  superin- 
tendent's or  production  engineer's  office.  When  issued,  the 
third  or  pink  copy  should  be  sent  at  once  to  the  stores  clerk 
in  charge  of  the  particular  stores  room  from  which  the 
material  for  this  order  will  be  drawn.  This  will  be  his 
authority  for  issuing  the  material  called  for  by  the  order, 
and  he  should  file  the  same  by  the  order  number. 

As  soon  as  a  production  order  is  completed,  the  stores 
clerk  should  forward  this  copy,  together  with  his  sheet 
showing  material  distribution  on  this  order  (Form  16),  to 
the  distribution  department  for  a  proper  distribution  of 
costs.  The  second  or  blue  copy  should  be  filed  by  order 
number  in  the  distribution  department,  and  when  work  on 
the  order  is  completed,  it  should  be  turned  over  to  the 
production  department  with  the  total  labor  by  operations 
shown.  The  fourth  or  yellow  copy  is  kept  in  the  production 
department  and  filed  by  piece  and  part  number  and  thus 
becomes  a  working  copy  for  the  use  of  this  department. 

Tracing  Tag 

A  tracing  tag  form  has  been  provided  (Form  43)  which 
is  to  be  attached  to  each  lot  of  material  at  the  time  it  is 
issued  from  stores  and  before  the  first  operation.  After 
once  being  attached  to  any  particular  lot  of  material,  the 
tag  must  remain  with  it  until  the  work  on  the  lot  it  covers 
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is  completed  and  is  delivered  either  to  component  or  to 
finished  stores. 

The  purpose  and  method  of  handling  the  tracing  tag 
are  as  follows:  When  the  production  department  is  ready 
to  issue  a  production  order,  it  prepares  from  piece  key  cards 
(Form  20)  one  tracing  tag  for  each  lot  of  each  piece 
covered  by  the  production  order,  and,  as  provided  for  on 
this  tag,  there  should  be  shown  the  piece  number,  quantity 
to  be  started,  production  order  number,  lot  number,  date 
to  be  started,  and  date  to  be  finished,  together  with  such 
other  information  relative  to  the  departments  in  which  the 
various  operations  are  to  be  performed  on  the  work  as  may 
be  required. 

As  soon  as  these  tags  are  made  out  they  should  be  posted 
to  the  reverse  side  of  the  fourth  or  yellow  copy  of  the 
production  order,  where  provision  has  been  made  under 
"Started"  to  show  the  lot  number,  date,  quantity,  etc, 
together  with  the  cumulative  quantity  as  the  work  pro- 
gresses. After  these  tags  have  been  duly  posted,  they  arc 
ready  to  be  turned  over  to  the  planning  and  routing  clerks 
for  the  issuing  of  production  tickets  (Form  44-46)  as 
called  for  by  the  operations  on  these  tags.  As  soon  as  the 
routing  clerk  receives  tags  of  this  character,  he  will  post  on 
to  them  from  his  piece  key  cards,  the  operations  required 
by  number  and  name,  and  also  enter  on  the  tag  in  proper 
order  of  arrangement,  department  number,  machine  num- 
ber, etc.,  for  each  and  every  operation,  going  to  the  reverse 
side  of  the  tag  with  the  operations  if  necessary. 

As  stated  before,  the  tracing  tag  is  to  be  retained  with 
the  particular  lot  to  which  it  is  attached  through  all  opera- 
tions through  which  that  lot  goes,  and  it  must  show  the 
O  K  check  of  an  inspector  for  each  operation,  also  the 
inspector's  notation,  as  "Recovered  from  Repairs,"  "Re- 
jected for  Repairs,"  "Rejected  for  Scrap,"  together  with 
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the  date  the  inspection  was  made  as  indicated  by  the 
inspector's  initial  or  punch. 

When  each  lot  is  completed  and  received  in  component 
or  finished  stores,  the  pieces  are  counted  by  the  stores- 
keeper  and  this  count  entered  on  the  tag,  together  with  the 
bin  number  in  which  they  are  placed.  The  tag  is  then 
dated,  signed,  and  turned  over  to  the  stores  record  clerk 
for  entry  on  the  stores  records,  after  which  it  is  forwarded 
to  the  production  department  where  the  routing  clerk  will 
enter  on  the  back  of  the  production  order  the  quantity 
finished  in  this  particular  lot.  Thus,  on  each  production 
order  there  will  be  a  complete  record  of  the  work  started 
and  completed,  this  record  also  serving  to  give  the  routing 
clerk  full  information  as  to  the  balance  of  lots  to  be  done, 
numbers  of  these  lots,  etc.  Great  care  should  be  exercised 
in  making  out  these  production  cards  accurately^  as  they 
are  the  key  to  the  proper  handling  of  all  work  in  the  factory. 
Whenever  work  is  completed,  the  tracing  tags  should  be 
filed  consecutively  by  production  order  number  and  lot  num- 
ber, for  future  reference  as  to  how  work  has  been  handled 
regarding  rejections  for  repairs,  scrap,  etc. 

Issuing  Material  Requisitions 

After  the  tracing  tags  are  made  out,  general  stores 
requisitions  for  the  material  on  the  piece  key  cards  must  also 
be  made  out  (Form  10).  The  requisitions  should  be 
numbered,  this  number  being  a  combination  of  the  produc- 
tion order  number,  the  letter  of  the  operation  for  which  the 
material  is  used,  and  the  highest  lot  number  for  which  this 
requisition  will  furnish  material.  Thus,  if  a  requisition  is 
made  out  for  material  required  for  the  first  operation  on 
production  order  No.  1000  for  five  lots,  the  requisition 
number  would  read  "lOOO-A-5."  When  later  five  more 
lots  are  started,  the  requisition  for  these  second  five  lots 
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would  read  "1000-A-lO,"  as  being  enough  material  for 
the  completion  of  the  tenth  lot  of  this  production  order. 
These  requisitions  may  then  be  turned  over  to  the  plan- 
ning clerks  with  the  tags. 

Production  Tickets  and  Daily  Time  Slips 

As  a  standard  practice,  labor  is  paid  t>y  any  one  of 
three  methods,  viz.,  day-work,  piece-work,  or  premium 
work.  No  matter  which  of  these  methods  is  used,  the 
issuing  of  instructions  for  doing  the  work,  would  remain 
unchanged,  as  well  as  the  counting  of  the  quantity  done, 
and  the  record  of  the  time  consumed.  However,  the  method 
employed  for  calculating  the  amount  to  be  paid  would  be 
different  in  each  case. 

The  different  methods  of  paying  labor  have  been  so 
well  covered  by  excellent  literature  and  lectures  as  to  make 
unnecessary  any  description  here.  There  is,  however,  a 
production  ticket  (Forms  44-46)  for  each  one  of  these 
methods,  each  ticket  being  properly  spaced  and  captioned 
on  the  time-keeping  side,  so  as  to  make  possible  correct 
and  rapid  computations.  These  time  tickets  are  in  them- 
selves explanatory.  On  the  instruction  side,  the  data  called 
for  are  identical  for  each  one;  therefore,  in  this  respect  a 
description  of  one  is  a  description  of  all. 

These  cards  represent  to  a  certain  extent  ideal  arrange- 
ment and  captioning.  However,  the  same  information 
could  be  presented  in  different  shape  and  it  is  often  neces- 
sary to  do  so  when  designing  time  tickets  to  be  used  on 
or  by  certain  accounting  machines  and  time  or  cost  docks. 
It  is  recommended  that,  wherever  possible,  time  be  kept  by 
the  unit  system  of  tenths  for  which  most  efficient  appliances 
have  been  made  by  the  manufacturers  of  time-keeping  and 
accounting  machines. 

As  soon  as  the  routing  clerks  have  received  a  tracing 
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tag  and  have  entered  the  department  numbers  and  machine 
numbers  on  this  tag  for  each  of  the  operations  to  be  done, 
they  should  make  out,  from  operation  key  cards,  instructions 
for  the  manufacture  of  the  pieces  and  parts  called  for  on 
the  tracing  tag,  these  instructions  being  given  on  the  day- 
work  production  ticket  (Form  44),  or  the  piece-work  pro- 
duction ticket  (Form  45),  or  the  premium  work  production 
ticket  (Form  46). 

The  production  ticket  number,  as  will  be  noted  on  the 
ticket,  should  be  a  combination  of  the  production  order 
number,  the  operation  letter,  and  the  lot  number,  thus  saving 
the  necessity  of  writing  these  numbers  on  another  part  of 
the  ticket.  This  greatly  simplifies  the  work  of  keeping  costs 
of  labor.  To  illustrate  this  system  of  niunbering,  ticket 
No.  1500-A-l  would  signify  that  this  ticket  was  made  out 
to  cover  work  on  production  order  1500,  operation  A,  and 
lot  1.  These  tickets  can  be  made  out  for  all  of  the  opera- 
tions of  one  lot  at  a  time,  and  would  be  numbered  1500-A-l, 
1500-B-l,  1500-C-l,  1500-D-l,  etc. 

After  tickets  have  been  made  out  for  each  of  the  opera- 
tions of  any  particular  lot,  the  same  process  can  be  gone 
through  in  making  out  tickets  for  each  operation  of  lot 
No.  2,  and  so  on  for  each  of  the  lots  called  for  by  tags. 
The  date  of  issue  should  be  shown  on  the  ticket,  as  well 
as  the  date  the  operation  is  to  be  completed  according  to 
schedule  requirements.  The  department  number  and  the 
machine  character  number  for  doing  the  work  will  also  be 
entered,  but  the  man's  number  should  be  left  blank  to  be 
filled  in  by  the  operating  department  where  the  work  is  to 
be  done.  The  quantity  wanted,  piece  number,  and  piece 
name  can  be  given  and  the  routing  shown,  that  is,  "Moved 
from  Department  No ,"  and  "Moved  to  Depart- 
ment No ,"  etc.     Below  this  will  then  be  given 

instructions  for  the  work  required,  all  of  which  is  to  be 
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copied  from  the  operation  key  card  (Form  33),  or  from 
the  assembly  operation  key  card,  for  all  assemblies  of  pieces 
and  parts.  The  speed  and  feed  of  the  operation  should 
also  be  shown,  together  with  the  jigs,  dies,  or  special  tools 
required. 

The  rotation  of  the  operation  given  on  the  production 
ticket  should  be  followed  exactly  by  the  workman,  as  the 
card  constitutes  his  instructions  for  doing  the  work,  and 
these  instructions  should  be  made  out  exactly  as  shown 
on  the  operation  key  card. 

Each  production  ticket  must  be  made  in  duplicate;  a 
thin,  white  original,  with  a  cardboard  duplicate  undemeatli 
on  which  is  made  a  carbon  copy.  The  cardboard  copy  is 
used  as  the  workman's  instruction  card.  The  original 
white  copy  is  posted  on  the  control  board  (  Form  60) .  When 
work  is  given  to  a  workman,  he  will  be  given  the  duplicate 
cardboard  production  ticket  showing  his  instructions,  which 
will  be  held  by  him  until  the  operation  it  covers  is  com- 
pleted. When  the  workman  has  completed  an  operation, 
however,  this  instruction  card  will  be  returned  to  the  plan- 
ning board  and  the  workman  will  receive  a  new  one  for 
some  other  work.  When  the  instruction  card  is  turned  in, 
no  matter  whether  it  be  on  the  date  of  issue  or  some  subse- 
quent date,  it  must  be  timed  out  for  checking  purposes  and 
must  be  immediately  forwarded  to  the  accounting  depart- 
ment. 

Meanwhile,  the  white  slip  remains  posted  on  the  control 
board  (Form  60),  i.e.,  is  pasted  on  the  envelope  in  the 
pigeonhole,  and  if  the  work  called  for  on  any  particular 
ticket  runs  for  more  than  one  day,  the  cardboard  copy  will 
remain  in  the  workman's  box  or  pigeonhole,  but  a  daily 
time  slip  (Forms  47-49)  for  that  workman  must  be  made 
out  and  turned  into  the  accounting  department  each  day. 
By  working  thus,  it  is  possible  to  keep  absolute  control  of 
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all  inventories,  so  that  on  the  last  of  the  month  the  tickets 
of  each  and  every  workman  will  have  been  turned  in  and 
will  be  closed  out  into  Production  Orders  Finished  or  Un- 
finished, as  the  case  may  be. 

When  all  of  the  operations  on  a  piece  have  been  com- 
pleted, as  called  for  by  the  tracing  tag,  this  will  be  O  K'd 
first  by  the  stores-keeper,  who  will  have  received  the 
material  into  the  stores,  and  then  by  the  routing  clerk,  who 
will  close  it  and,  together  with  all  the  tickets  and  slips,  send 
it  to  the  planning  department  where  it  will  be  filed  for  future 
reference. 

This  method  of  procedure  means  that  the  workmen  will 
not  be  responsible  in  any  way  for  keeping  time,  as  he  simply 
has  an  instruction  card  which  he  holds  until  he  has  com- 
pleted the  work,  when  he  receives  another  instruction  card. 
Meantime,  the  planning  station  will  do  all  the  timing  on 
both  the  instruction  cards  and  daily  time  slips  and  turn 
them  in  to  the  accounting  department. 

After  an  operation  is  completed,  the  production  ticket 
and  tracing  tag  will  be  turned  over  to  the  inspector,  together 
with  the  pieces  which  have  been  made,  and  as  soon  as  these 
have  been  inspected  the  inspector  enters  on  this  production 
ticket  at  the  bottom  the  date  finished  and  the  number  re- 
jected for  repairs,  rejected  for  scrap,  and  the  number  good, 
either  signing  this  ticket  or  punching  it  with  his  individual 
punch.  At  the  same  time,  he  makes  the  same  notations  on 
the  tracing  tag,  showing  the  nimiber  "Rejected  for  Repairs" 
at  this  operation  and  also  those  "Rejected  for  Scrap" ;  he 
then  enters  on  the  line  showing  the  next  operation,  the 
quantity  "Good"  which  are  to  be  forwarded  for  the  next 
operation.  He  will  then  enter  the  date  on  the  line  above 
with  his  inspector's  punch  or  initials  and  pass  it  on  to  the 
workman  of  the  next  operation. 

The  production  ticket  is  now  ready  for  the  production 
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department  and  should  be  placed  in  the  outgoing  mail  boxes 
for  the  messenger's  next  trip. 

The  daily  production  time  slips  (Forms  47-49)  should 
be  sent  to  the  time-keeping  department  once  a  day;  each 
morning  all  slips  should  be  placed  in  the  out-going  mail 
box  so  that  a  messenger  can  take  them  to  the  time-keeping 
department,  where  the  total  time  for  the  day  as  shown  by 
the  workmen's  time  slips,  or  non-productive,  etc.,  time 
tickets  (Forms  50-55)  will  be  checked  against  his  total 
clock  time. 

When  a  workman  has  completed  a  job  and  returned 
his  production  ticket  to  be  stamped  "Finished,"  the  planning 
clerk  should,  at  the  same  time,  withdraw  another  production 
ticket  from  his  "J^^s  Ahead"  file  for  this  workman  to 
operate  on,  and  stamp  it  "Started"  at  the  time  the  other  is 
stamped  "Stopped,"  so  that  there  will  be  no  delay  in  waiting 
for  jobs. 

The  planning  clerk  in  each  department  should  have  a 
list  of  the  piece  and  part  numbers  and  the  operations  that 
can  be  done  on  each  of  the  machines  in  his  department. 
This  table  should  be  always  in  front  of  him  so  that  he  can 
tell  at  a  glance,  when  a  workman  comes  for  a  production 
ticket,  just  what  pieces  and  parts  can  be  done  on  any  work- 
man's machine,  and,  consequently,  know  what  production 
tickets  to  take  out  of  his  "Jobs  Ahead"  file. 

Daily  Defective  Repairs  Time  Ticket 

Defects  in  articles  manufactured  are  continually  occur- 
ring, due  either  to  poor  workmanship  or  to  poor  materials. 
In  some  instances  these  defects  will  make  necessary  the 
scrapping  of  the  items;  in  other  instances  they  can  be 
recovered  by  applying  certain  repairs.  These  repairs,  how- 
ever, must  be  handled  entirely  separate  from  the  regular 
productive  work;  otherwise  any  increase  in  the  cost  of 
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manufacture  due  to  such  defective  material  or  workman- 
ship cannot  be  readily  traced. 

In  order  to  handle  this  work,  a  special  daily  defective 
repairs  time  ticket  (Form  SO)  has  been  designed.  Each 
foreman  should  be  provided  with  a  pad  of  these  tickets  and 
shotdd  use  them  for  this  work,  and  for  nothing  else,  as 
indicated  by  the  captions  thereon.  The  department  and 
the  man's  number  shotdd  be  entered,  time  started  and 
stopped  stamped  as  on  regular  tickets  with  the  time  clock, 
provision  being  made  for  two  starts  and  stops  on  the  same 
job.  The  amount  column  is  left  blank  to  be  filled  in  by  the 
timekeeper  later. 

Great  pains  must  be  taken  by  the  foreman  to  get  the 
niunber  of  pieces  repaired  registered  on  this  ticket,  together 
with  the  piece  number  and  the  production  order  number 
from  which  the  pieces  originally  came.  Wherever  possible, 
the  costs  for  such  repairs  should  be  charged  to  the  original 
production  order  under  which  the  pieces  were  first  started. 
Like  all  other  time  tickets,  these  must  be  turned  in  daily 
to  the  timekeeping  department  after  being  properly  O  K*d 
by  the  foreman. 

Daily  Waiting  Time  Ticket 

This  ticket  (Form  51 )  is  of  much  more  importance  than 
perhaps  appears  at  first  thought.  It  is,  of  course,  necessary 
to  have  time  spent  in  the  factory  checked  against  the  "In" 
and  "Out"  clocks.  It  is  also  necessary  to  provide  registra- 
tion for  the  time  lost  by  workmen  waiting  for  jobs, 
materials,  tools,  or  for  any  other  reasons.  The  daily  wait- 
ing time  ticket  is  to  be  used  whenever  a  workman  has  to 
stop  work  and  wait  for  any  reason,  as  the  time  sheet  (Form 
73)  is  arranged  to  separate  for  each  pay  period  all  of  this 
waiting  time,  by  men  and  by  departments.  This  makes 
possible  a  splendid  analysis  of  lost  time  of  this  character 
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which  can  be  charged  directly  to  bad  foremanship  or  a 
laxity  of  some  kind  on  the  part  of  the  planning  department 
These  tickets,  after  being  O  K'd  by  the  foreman,  must  be 
turned  in  daily  to  the  time-keeping  department 

Prorating  Orders 

Thus  far,  consideration  has  been  given  principally  to 
the  manufacture  of  articles  on  a  strictly  production  order 
basis.  There  are  often  instances,  however,  where  it  is  not 
practicable  to  handle  certain  classes  of  work  on  a  basis  of 
production  orders,  owing  first  to  the  irregularity  with  which 
the  work  is  put  through  a  factory,  and,  second,  to  the  nature 
of  the  materials  used  which  can  only  be  costed  out  on  some 
prorating  basis. 

It  becomes  necessary,  therefore,  to  make  provision  for 
the  establishment  of  certain  prorating  orders  to  which 
certain  definite  kinds  of  work  are  to  be  charged,  with  the 
understanding  that  these  prorating  orders  are  always  for 
productive  work  only.  For  these,  no  special  form  need  be 
provided,  as  they  simply  require  typewritten  instructions 
from  the  proper  authority  for  their  installation.  As  all 
have  different  numbers,  they  become  known  through  use 
from  month  to  month  and  from  year  to  year  by  their 
constant  number.  Therefore,  all  that  is  necessary  for 
collecting  the  charges  to  them  is  to  send  a  copy  of  these 
numbers  to  the  production  engineer,  time-keeping  depart- 
ment, arid  any  other  department  which  might  be  affected 
by  them. 

The  manufacture  of  almost  any  product  involves  more 
or  less  work  of  this  character.  For  instance,  in  the  bicycle 
business,  enameling  is  one  element  of  this  kind,  also  nickel- 
plating.  Enameling  should  constitute  one  prorating  order 
under  a  given  number,  and  nickel-plating  should  constitute 
another  prorating  order  under  another  ntunber;  the  total 
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expense  for  each  one  of  these  should  be  prorated  over  the 
entire  output  made  each  month.  Painting  in  many  lines  of 
work  shotdd  be  handled  in  the  same  way. 

Sometimes  it  is  necessary  to  create  prorating  orders  in 
connection  with  automatic  machine  departments,  as  in  such 
work  one  man  frequently  attends  several  machines,  and  to 
divide  up  the  time  of  each  man  according  to  the  partictdar 
machine  on  which  he  may  be  working,  is  rather  a  difficult 
and  unsatisfactory  process.  Therefore,  it  often  proves 
advantageous  to  take  all  this  work  and  charge  it  to  a  pro- 
rating order,  while  at  the  end  of  the  month  the  expense  to 
the  total  number  of  pieces  made  is  prorated  according  to 
the  capacity  of  the  various  machines  used  in  making  these 
pieces. 

This  question  of  shop  practice  is  touched  upon  at  this 
point  simply  to  illustrate  the  truth  of  the  old  saying,  that 
every  rule  has  an  exception ;  prorating  orders  are  the  excep- 
tion to  standard  production  orders. 

Daily  Prorating  Order  Time  Ticket 

For  the  recording  of  time  spent  on  prorating  orders,  a 
daily  prorating  order  time  ticket  has  been  designed  (Form 
54),  which  can  be  issued  through  the  regular  channels  of 
planning  work  or  provided  by  the  foreman  of  each  depart- 
ment according  to  the  nature  of  the  business  and  the  neces- 
sities of  each  case.  This  ticket  is  handled  like  all  other 
tickets,  by  stamping  time  "Started"  and  "Stopped"  on  it, 
and  filling  in  such  information  as  is  called  for  on  the 
form. 

Daily  Non-productive  Labor  Ticket 

There  still  remain  for  consideration  certain  phases  of 
non-productive  labor,  i.e.,  labor  spent  on  plant  betterments, 
and  labor  on  plant  repairs.    Labor  on  plant  repairs  is,  of 
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course,  non-productive,  but  is  in  a  class  by  itself  and  is 
handled  entirely  apart  from  any  and  all  labor  that  is 
regarded  as  strictly  non-productive  labor  such  as  clerks, 
oilers,  etc. 

The  ticket  shown  in  Form  55  covers  all  non-productive 
work  and  should  include  all  labor  used  in  the  factory  not 
provided  for  by  other  tickets.  Neither  this  nor  any  other 
tickets  need  be  used  for  distinguishing  non-productive  em- 
ployees who  are  at  all  times  doing  the  same  class  of  work. 
By  this  is  meant  such  employees  as  clerks,  foremen,  stores- 
keepers,  oilers,  window  washers,  etc.,  as  the  distribution  of 
their  time  can  be  made  from  the  "In"  and  "Out"  time 
clock  record.  But  this  non-productive  labor  ticket  should 
be  used  by  all  employees  whose  time  may  be  divided  between 
regular  non-productive,  productive,  and  betterment  and  re- 
pair work,  such  as  millwrights,  electricians,  and  ordinary 
productive  employees  who  are  occasionally  engaged  in  non- 
productive work.  These  tickets  are  used  the  same  as  any 
other  time  tickets,  by  being  properly  stamped  "Started" 
and  "Stopped"  and  by  having  the  information  called  for 
thereon  filled  in. 

Plant  Betterments  and  Repairs 

In  any  factory  there  are  from  time  to  time  plant  better- 
ments, that  is,  betterments  made  by  the  company  itself.  As 
these  betterments  form  an  asset  to  the  company,  they  are 
just  as  much  productive  work  as  are  the  goods  made  for 
sale,  and  consequently  the  labor  and  material  used  must  be 
costed  up  in  exactly  the  same  way.  In  order,  however, 
that  there  may  be  no  mistake  in  making  distributions  to 
such  work,  a  separate  order  is  provided,  which,  inasmuch 
as  an  authorization  must  be  granted  for  making  each  better- 
ment, is  handled  a  little  differently  from  a  production  order 
in  issuing  it  to  the  factory. 
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Betterment  Orders 

These  betterment  orders  are  made  out  in  quadruplicate, 
and  should  be  numbered  consecutively,  and  dated ;  in  case  a 
betterment  order  is  issued  as  a  supplement  to  a  previous 
betterment  order,  the  previous  order  number  should  be 
given  after  the  "Supplement  Niunber."  The  accoimt  to  be 
charged,  such  as  "Machinery  and  Tools,"  "Shop  Fixtures 
and  Fittings,"  etc.,  is  to  be  given,  and  the  authorization 
number,  if  any,  together  with  the  bill  of  material  or  requisi- 
tion number.  The  date  to  be  completed  should  also  be 
shown.  There  shotdd  be  given  a  complete  description  of 
the  work  to  be  done,  together  with  a  general  specification  of 
the  materials  required.     (See  Form  41.) 

The  original  (green)  copy  of  this  form  should  be 
delivered  to  the  department  which  is  to  do  the  work,  and, 
when  this  work  is  finished,  this  copy  should  be  sent  to  the 
chief  stores  clerk,  who  will  enter  his  material  costs  on  it 
and  send  it  to  the  accounting  department.  The  third 
(pink)  copy  is  to  be  delivered  at  once  to  the  chief  stores 
clerk,  who  will  deliver  the  material  required  for  any  better- 
ment, upon  presentation  of  proper  requisition.  The  second 
(blue)  copy  of  the  order  must  be  delivered  to  the  drafting 
department  for  any  drawings  or  other  information  which 
may  be  required  for  the  carrying  out  of  this  order.  The 
fourth  copy  (manila  card)  will  be  given  to  the  accounting 
department  as  authorization  for  labor  charges.  When  the 
work  is  completed,  costs  will  be  entered  on  this  manila  card, 
which  is  then  turned  over  to  the  production  department  for 
recording  purposes. 

When  work  in  the  shape  of  a  betterment  is  completed, 
it  does  not  pass  into  component  stores  or  sales  as  does  a 
regular  product  made  for  sale,  but  "Work  in  Progress"  is 
credited,  and  the  various  investment  asset  accounts  are 
charged.    If  the  betterment  is  for  machinery  bought  and 
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installed  in  the  plant,  all  the  material,  the  machine  itself, 
fittings,  etc.,  and  the  labor  of  installing  it,  are  charged  to 
the  betterment  order,  and  the  total  cost  in  turn  is  charged  to 
the  "Machinery  and  Tools"  account.  If  a  betterment  is 
for  additions  to  a  building,  the  betterment  order  will  be 
charged  to  "Buildings"  account;  thus,  it  is  taken  out  of 
"Work  in  Progress"  and  charged  as  an  asset  and  is  shown 
in  the  balance  sheet  every  month,  as  provided  for  in  the 
controlling  accounts. 

In  order  to  get  the  monthly  extensions  for  betterment 
orders,  they  may  be  entered  under  a  separate  heading,  on 
the  same  sheet  as  is  used  for  production  orders,  namely, 
the  "Record  of  Production  and  Betterment  Orders,"  which 
is  described  in  Chapter  XII.  However,  it  is  better  to  keep  a 
separate  monthly  sheet  for  betterment  orders,  so  that  they 
will  not  be  confused  with  production  orders. 

Daily  Betterment  Time  Ticket 

This  form  has  been  provided  for  the  recording  of  all 
time  spent  on  betterment  orders.  (See  Form  52.)  Each 
foreman  whose  workmen  have  occasion  to  do  any  better- 
ment order  work  is  provided  with  these  tickets  in  pads,  and, 
as  soon  as  a  workman  starts  on  any  betterment  work,  the 
"Time  Started"  will  be  stamped  on  this  ticket,  and  the 
man's  number,  department  number,  and  betterment  order 
number  are  also  entered  thereon.  Under  "Description  of 
Work"  will  be  shown  the  nature  of  the  work  and  the  depart- 
ment  for  which  the  work  is  done.  When  the  workman 
stops  on  this  work,  the  time  will  be  stamped  on  the  ticket 
These  tickets  must  be  turned  in  daily  to  the  timekeeper  after 
being  O  K'd  by  the  foreman. 

Plant  Repairs 

Plant  repairs  are  authorized  and  carried  out  in  exactly 
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the  same  way  as  plant  betterments;  that  is,  an  authorization 
is  obtained  to  do  any  extensive  repair  work  and  the  repair 
order  is  then  issued;  but  as  all  work  of  this  nature  is  a 
general  overhead  expense,  the  material  and  labor  used  are 
charged  to  the  proper  account  as  provided  for  in  the  inven- 
tory classification  of  assets,  and  the  total  expense  for  work 
of  this  kind  is  charged  to  the  same  account  at  the  end  of  the 
month. 

A  repair  order  form  has  been  provided  for  making  out 
orders  to  the  factory  for  plant  repairs.  These  orders  are 
made  out  in  quadruplicate  and  handled  in  exactly  the  same 
way  as  are  the  betterment  orders,  described  above.  (See 
Form  42.) 

It  is  often  the  case  that  for  several  months  few  repairs 
will  need  to  be  made,  and  then  in  some  one  month  a  large 
amount  of  repairs  may  become  necessary;  therefore,  instead 
of  charging  up  the  actual  repairs  as  they  are  made,  reserves 
for  depreciation  have  been  provided  for  all  investment 
assets,  such  reserves  being  figured  out  on  the  basis  of  the 
estimated  life  of  the  investment  covered.  These  reserves 
are  charged  into  the  general  overhead  each  month,  thus 
making  for  uniformity  of  costs.  Then  each  month,  as 
repairs  are  made,  they  are  charged  against  these  deprecia- 
tion reserves.  To  illustrate,  a  machine  valued  at,  say,  $3,000 
gets  into  such  a  condition  as  to  require  a  complete  over- 
hauling at  an  expense  of,  say,  $500.  Now,  it  is  obvious 
that  it  would  not  be  fair  to  charge  all  of  this  expense  to 
one  month's  operation,  as  the  benefits  derived  from  such 
repairs  will  continue  for  a  long  period.  Therefore,  the 
necessity  for  such  repairs,  even  to  the  extent  of  completely 
replacing  this  $3,000  machine  at  a  given  time,  must  be 
anticipated.  A  monthly  amount  for  such  depreciation  is 
credited  each  month  into  a  "Reserve  for  Depreciation"  ac- 
count, and  overheads  charged.    Whenever  the  actual  repairs 
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are  made,  they  will  be  charged  to  this  reserve  account,  and 
labor  and  material  credited  accordingly. 

The  above  method  of  handling  repairs,  for  which  pro- 
vision has  been  made  all  the  way  through,  cannot  be  too 
carefully  carried  out.  It  must  not  be  forgotten  that  aside 
from  the  direct  value  of  costs  of  operation,  their  compara- 
tive value  is  of  next  importance,  and,  unless  such  expenses 
are  properly  distributed,  comparison  of  cost  figures  as  be- 
tween different  periods  becomes  practically  impossible. 
Extraordinary  expenses  for  one  month  charged  to  the  pro- 
duction for  that  month  would  throw  the  costs  out  so  badly 
as  to  make  them  useless  for  comparative  purposes. 

Small  Repairs 

There  are  many  small  repairs  throughout  a  plant  that 
must  be  made  from  time  to  time  without  delay  and  without 
waiting  for  a  repair  order  to  be  made  out.  The  foremen 
of  the  plant  should  be  instructed  to  use  their  judgment  in 
such  cases,  but  under  no  circumstances  should  they  be  al- 
lowed to  make  such  repairs  without  issuing  the  proper  work- 
men's time  tickets  and  material  requisitions,  the  same  as 
for  any  other  work.  After  the  work  is  done,  a  formal 
order  can  be  made  out  and  issued,  and  the  number  of  the 
order  placed  on  these  various  tickets,  so  that  the  time-keep- 
ing and  stores  departments  may  properly  handle  them  and 
have  due  authority  for  making  the  necessary  distributions. 
This  is  something  that  must  be  very  carefully  watched,  as 
foremen  are  prone  to  do  much  small  repair  work  in  time 
that  is  charged  up  to  the  regular  product  made  for  sale, 
and  if  this  goes  on  to  any  great  extent  it  can  readily  be  seen 
how  quickly  comparative  costs  will  be  thrown  out 

Daily  Repair  Time  Ticket 

This  ticket  (Form  S3)  has  been  provided  for  the  record- 
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ing  of  time  spent  on  repair  orders.  It  is  to  be  made  out 
and  handled  the  same  as  the  daily  betterment  time  ticket, 
and  must  be  turned  in  daily  to  the  timekeeper  after  being 
O  K'd  by  the  foreman. 

Importance  of  Accuracy  and  Promptness 

A  careful  study  and  the  proper  and  prompt  performance 
of  the  routine  outlined  in  the  foregoing  instructions  is,  of 
course,  absolutely  necessary  to  obtain  satisfactory  results. 
Especially  is  this  true  because  these  matters  are  related  to 
many  others  and  are  merely  part  of  a  whole.  In  order  to 
have  the  whole  organization  properly  co-ordinated  and  the 
entire  production  of  the  factory  worked  up  to  the  proper 
standard,  and  also  to  secure  the  data  necessary  for  main- 
taining this  standard,  it  will  be  necessary  for  each  depart- 
ment and  every  individual  to  carry  out  their  part  of  the 
work  promptiy,  correctly,  and  to  the  last  detail.  Those  in 
charge  should  realize  that  if  they  allow  any  department  to 
become  inefficient  or  to  fall  behind,  the  proper  working  of 
the  whole  factory  is  affected,  the  final  results  in  the  con- 
trolling accounts  are  delayed  and  unsatisfactory  and  entirely 
lacking  in  those  vital  functions  which  are  the  reasons  for 
their  existence. 

Cost  of  Production 

While  all  the  foregoing  methods  have  been  planned  with 
the  primary  object  of  building  up  plant  efficiency  and 
developing  production,  they  have,  at  the  same  time,  been 
so  laid  out  as  always  to  obtain  cost  of  production  without 
the  necessity  of  separate  reports  and  "red  tape"  and  without 
the  installation  of  a  highly  specialized  cost  department.  Yet, 
even  if  the  expense  of  obtaining  these  costs  was  ten  times 
as  high  as  it  usually  is,  it  would  be  worth  the  price,  for, 
after  the  work  has  been  standardized,  efficiency  increased, 
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and  costs  reduced,  it  is  only  by  a  thoroughly  dependable 
system  that  this  general  efficiency  throughout  the  factory 
can  be  maintained. 

All  labor  costs  are  collected  in  connection  with,  and  on 
the  same  sheet  as,  the  data  for  pay-roll  purposes,  as  outlined 
in  Chapter  XI,  "Employment  and  Handling  of  Labor."  The 
material  costs  are  collected  and  worked  out  in  conjunction 
with  the  stores-keeping  records,  as  outlined  in  Chapter  IV 
under  "Stores-Keeping,"  and  with  the  record  of  production 
and  betterments  described  in  Chapter  XII,  "Distributions" ; 
thus  making  the  collection  of  cost  records  as  nearly  auto- 
matic as  possible. 

Supplementary  Tag 

It  should  be  a  rule  that  lots  once  started  should  never 
be  split,  yet  emergencies  will  arise  where  an  exception  be- 
comes necessary  in  order  to  keep  assembly  going.  When 
such  is  the  case,  a  red  supplementary  tag  (Form  56)  should 
be  used  for  the  "Split-off"  lot.  This  tag  shows  the  piece 
number,  production  order  number,  etc.,  under  which  work 
is  being  done,  and  shows  the  original  lot  number  to  which 
the  quantity  covered  by  this  tag  belongs,  also  at  what 
operation  it  was  taken,  the  date,  by  whom,  by  what  depart- 
ment, and  the  reason  for  splitting.  The  balance  of  the 
operations  and  routing  must  be  transferred  to  this  tag 
from  the  original  tracing  tag  (Form  43),  thus  carrjring  this 
quantity  through  to  completion  as  part  of  the  original  lot 
and  under  its  number. 

Rejected  for  Scrap  Tag 

The  "Rejected  for  Scrap"  tag  (Form  57)  is  to  be  filled 
out  and  attached  to  all  pieces  and  parts  that  are  rejected 
for  scrap ;  that  is,  all  pieces  or  parts  that  cannot  be  recovered 
by  any  subsequent  treatment  or  operation.     In  every  such 
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case  it  must  be  filled  out  in  full  with  the  data  as  captioned 
thereon. 

Rejected  for  Defective  Repairs  Tag 

Whenever  rejected  work  comes  from  inspection  in  such 
shape  that  it  can  be  recovered  from  rejection  by  applying 
certain  repairs,  the  "Rejected  for  Defective  Repairs"  tag 
(Form  58)  is  to  be  used  and  the  work  is  to  be  governed 
exactly  by  the  captions  on  it,  which,  in  nearly  every  instance, 
are  self-explanatory.  Both  this  tag  and  the  tag  "Rejected 
for  Scrap"  can  be  made  to  slip  into  a  holder  on  tote  boxes, 
or  to  be  tied  on  material,  as  may  be  desired. 

Symbolical  Control  Chart 

A  precise  but  simple  method  of  giving  instructions  for 
handling  papers  and  transactions  in  connection  with  any 
particular  part  of  a  business  is  very  desirable.  There  is  no 
clearer  way  to  describe  an)rthing  than  by  a  chart,  whether 
it  pertains  to  general  data  covering  some  particular  subject 
or  subjects;  whether  it  relates  to  an  organization  and  its 
co-ordination  or  relationships,  or  whether  it  is  in  connec- 
tion with  the  handling  of  papers,  transactions,  etc 

Graphic  chronological  charts  which  afford  a  very  prac- 
tical method  of  presenting  data,  have  already  been  illus- 
trated in  Chapter  IX  (see  Forms  38,  39),  while  in  Chap- 
ter XII  an  organization  chart  (Form  76)  is  presented. 
There  is  still  another  type  of  chart  which  is  of  equal,  if  not 
greater,  importance  than  the  charts  mentioned  above,  which 
can  be  called  a  symbolical  chart.  This,  as  illustrated  in 
Form  59,  shows  the  manner  in  which  certain  items  travel 
from  one  point  to  another,  together  with  any  instructions 
they  convey.  This  chart  is  presented  in  connection  with  a 
control  board  or  planning  system  (Form  60)  for  handling 
work  in  which  there  is,  as  here  termed,  a  central  order  sta- 
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tion,  together  with  one  sub-order  station.  Any  additional 
sub-stations  to  be  operated  would,  of  course,  be  controlled 
from  the  central  order  station  in  precisely  the  same  way. 

This  chart  (Form  59)  offers  a  simple  expression  of  the 
routine  work  in  connection  with  planning  for  order  control 
and  clears  up  all  of  the  mystery  that  so  often  seems  to 
surround  this  subject.  The  chart  can  be  applied  to  the 
handling  of  all  kinds  of  papers  in  connection  with  orders, 
mail,  accounting,  engineering  work,  etc.  Any  concern  can 
devise  its  own  symbology  for  such  a  chart.  The  key  to 
this  need  be  given  to  but  few  persons,  thus  insuring  secrecy 
where  necessary. 

All  manufacturing  orders  are  for  units  of  some  kind,  and 
these  orders  are  broken  up  into  production  orders,  ( 1 )  for 
pieces,  and  operations  on  pieces,  and  (2)  for  assemblies 
of  pieces.  The  fimction  of  a  central  planning  or  order 
station  should  be  the  distribution  of  all  orders  by  pieces, 
by  operations  on  pieces,  and  by  the  assemblies  thereof. 
Where  the  work  is  over  a  wide  range  of  shop  location,  sub- 
order stations  shotdd  be  established  according  to  geogra- 
phical requirements,  from  which  the  work  is  to  be  timed 
"In"  and  "Out"  to  the  men,  the  idea  of  the  sub-station  being 
to  get  a  quicker  distribution  of  the  work  by  having  the 
timing  and  control  close  to  the  workmen  and  machines.  In 
other  words,  there  is  one  general  planning  or  order  station 
for  the  whole  establishment,  but  in  addition  thereto  there 
are  sub-order  stations  for  the  purpose  of  timing  the  work 
"In"  and  "Out"  and  controlling  its  progress.  These  sub- 
order stations  will  only  control  processing  operations  and 
the  inspection  thereof ;  while  the  central  order  station  will 
control  directly,  or  through  another  sub-order  station,  all 
assembling,  assembly,  inspection,  and  tryout  work. 

The  chart  given  in  Form  59  represents  this  in  detail, 
together  with  a  symbology  which  is  almost  self-explanatory; 
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in  practice,  the  explanation  of  these  symbols  would  not 
appear  on  the  chart  if  secrecy  was  an  object. 

Briefly  described,  the  central  order  station,  shown  near 
the  bottom  of  the  chart,  receives  from  the  production  en- 
gineering department,  as  per  "A,"  three  blue-prints;  one 
set  of  tool  key  cards ;  one  set  of  tool  set-up  key  cards ;  one 
set  of  fixture  key  cards;  one  set  of  unit  key  cards;  one  set 
of  part  key  cards;  one  set  of  piece  key  cards;  one  set  of 
operation  key  cards,  and  two  copies  of  the  production  order. 
One  copy  of  the  production  order,  "B,"  is  sent  to  the  stock 
room  as  authority  for  the  stores  keeper  to  supply  material, 
and  is  held  there  permanently  in  the  file,  with  which  in  due 
time  are  placed  duplicate  requisitions.  One  copy  of  the 
production  order,  "C,"  is  filed  in  the  central  order  station 
and  is  held  there  as  "work  on  order"  until  completed,  when 
it,  together  with  the  signed  tracing  tag  and  blue-print  No.  2 
is  returned  to  the  engineering  department.  Blue-print  No. 
1,  usually  having  been  cut  up,  is  destroyed  and  thrown  into 
the  waste  basket,  while  the  key  cards  as  a  general  thing 
supply  data  for  the  routing  and  issuing  of  instructions  from 
the  central  order  station,  and  are  consequently  on  permanent 
file  at  this  point,  as  indicated  by  "A-1.** 

At  the  routing  desk  in  the  central  order  station,  the 
order  is  broken  up  into  pieces  and  operations  on  pieces,  and 
from  there  routed  in  envelope  "E"  to  the  various  sub-sta- 
tions where  the  work  is  to  be  done,  each  envelope  containing 
one  blue-print,  "E-l";  one  instruction  card  (which  is  the 
same  as  a  production  ticket)  for  each  operation  to  be  done 
on  the  piece,  "E-2" ;  one  duplicate  instruction  card,  "E^" ; 
a  requisition  to  the  general  stores  for  material,  "E-4"; 
a  duplicate  requisition,  "E-5,"  and  a  tracing  tag  to  be 
attached  to  the  material,  "E-6."  This  envelope  is  received 
at  the  control  board  of  the  sub-order  station  and  from  here 
the  papers  are  distributed. 
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The  original  requisition  for  material,  together  with  the 
tracing  tag  is  sent  to  the  stock  room,  as  per  "F,"  while  the 
duplicate  requisition  is  sent  to  the  stock  clerk  of  the  sub- 
order station,  "F-l";  the  stores-keeper  selects  the  material 
and  attaches  the  tracing  tag  to  it,  and  forwards  this  to  the 
stock  clerk  of  the  sub-order  station,  "F-2."  As  soon  as 
this  is  checked  up  by  the  stock  clerk,  and  signed  by  him,  the 
original  requisition  together  with  the  duplicate  is  returned 
to  the  stock  room,  "F-3,"  and  from  thence  the  original 
requisition  is  sent  to  the  accoimting  department,  "F-4," 
and  the  duplicate  filed  in  the  stock  room,  while  the  rough 
stock  is  sent  directly  to  the  workman  as  per  "F-5." 

In  the  meantime,  the  workman's  instruction  card  (pro- 
duction ticket),  together  with  the  blue-print,  are  sent  to  the 
workman  who  is  to  perform  the  operation,  through  the  con- 
trol board  and  time  clock  as  per  "G,"  and  if  the  work  takes 
longer  than  one  day,  a  daily  time  ticket  is  made  out  and 
sent  to  the  accounting  department  as  per  "G-1."  As  soon 
as  the  workman  finishes  a  certain  piece  or  quantity  of  pieces, 
the  work  is  forwarded  directly  to  the  inspector  as  per  "F-6," 
and  a  new  ticket  and  new  instruction  card,  together  with 
a  blue-print  are  forwarded  to  the  inspector  as  per  "G-2." 
When  the  work  is  completed  here,  the  envelope  containing 
the  blue-print  and  instruction  card  is  forwarded  to  the  rout- 
ing desk  of  the  central  order  station,  as  per  "E-7,"  where 
the  blue-print  goes  to  the  waste  basket  and  blue-print  No.  2 
is  drawn  out  and  forwarded  with  an  instruction  card  as 
per  "H"  to  the  control  board,  through  the  time  clock  to 
assembly,  as  per  "H-l";  and  thence  to  inspection,  as  per 
"I,"  and  thence  to  a  try-out  as  per  "J,"  After  the  work  is 
completed  in  "J»"  it  is  forwarded  as  per  "K"  to  the  central 
stores,  checked,  signed  for  and  the  tracing  tag  sent  back,  as 
per  "I,"  to  the  central  order  station.  From  here  the  copy 
of  the  production  order,  together  with  the  second  Uue- 
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print  and  tracing  tag,  which  came  back  from  stores,  are 
put  in  an  envelope,  "E-8,"  and  returned  to  the  engineering 
department,  showing  that  the  job  has  been  completed  for 
each  individual  piece  or  for  an  assembly  of  pieces. 

In  the  routing  of  material,  as  can  be  seen  by  the  broken 
line,  it  goes  directly  from  the  workman  to  the  inspector, 
then  to  the  assembly,  then  to  the  inspector,  and  then  to  the 
try-out,  without  physically  being  taken  to  the  sub-order 
station  or  central  order  station,  as  this  is  in  accordance  with 
the  routing  of  the  tracing  tag. 

In  connection  with  the  central  order  station,  at  point 
"N"  a  line  is  shown  whereby,  if  work  on  any  particular 
job  lasts  for  more  than  one  day  the  daily  time  tickets  are 
sent  directly  to  the  accounting  department  in  the  same  way 
as  they  were  at  "G-l"  in  the  sub-order  station. 

When  the  envelope  "E"  is  sent  to  a  sub-order  station, 
it  contains  the  instruction  cards,  one  for  each  operation  to 
be  done  on  the  piece  called  for;  therefore,  if  there  were 
ten  operations  it  might  go  to  ten  different  men  before  it 
was  completed,  being  registered  in  and  out  at  the  sub-order 
station  for  each  transfer;  these  registrations  being  made 
from  the  instruction  card  which  is  returned  each  time  an 
operation  is  completed.  On  the  outside  of  the  envelope 
are  printed  a  set  of  figures  from  1  to  20,  or  more,  as  may 
be  necessary,  which  are  simply  used  to  check  up  the  opera- 
tions done.  That  is,  each  time  an  instruction  card  comes 
back  from  the  workmen,  the  operation  number  it  represents, 
or  the  letter  covering  the  operation  it  represents,  is  checked 
off  on  the  outside  of  the  envelope,  so  that  at  a  glance  the 
order  clerk  can  tell  how  far  along  any  particular  operation 
has  progressed.  As  soon  as  this  check  is  made  on  the  out- 
side of  the  envelope,  the  instruction  card  is  forwarded  to 
the  accounting  department,  as  shown  at  "N-l"  and  "G-3." 

There  are,  of  course,  any  number  of  variations  that 
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could  be  made  in  the  foregoing  chart ;  as,  for  instance,  it 
might  be  better,  even  necessary,  in  some  plants  to  send  the 
tracing  tags  and  requisition  for  material  directly  to  the 
stock  room  instead  of  the  sub-order  station  stock  clerk,  in 
which  case  the  lines  and  the  symbols  covering  these  would 
be  drawn  accordingly.  Or,  again,  the  duplicate  requisition 
for  material  might  be  destroyed,  or  might  be  sent  to  the 
accounting  department,  according  to  other  systems  that 
may  be  in  use.  In  other  words,  the  chart  as  shown  is 
not  a  fixed  and  fast  diagram  for  doing  a  certain  thing,  but 
rather  an  illustration  of  how  systems  and  methods  and 
routine  work  can  be  expressed  in  the  shape  of  a  chart,  which 
in  itself  constitutes  the  instructions  to  the  clerks  and  others 
employed  on  the  various  operations. 

Planning  Board 

This  board  (Form  60)  is  made  up  of  vertical  units,  so 
that  it  may  be  contracted  and  expanded  from  a  minimum 
of  24  men  to  a  maximum  of  120  men  on  one  set  of  sup- 
ports. Further,  the  entire  board  is  not  only  portable,  but 
also  adjustable,  as  it  may  be  arranged  at  any  angle  desired 
from  a  vertical  position  to  a  horizontal  position.  Each  unit 
has  pigeonholes  for  12  men.  At  the  bottom  of  the  unit  are 
12  spaces  for  men's  names  and  numbers,  and,  in  connection 
with  each  space,  a  hook  on  which  to  hang  a  brass  check, 
which  represents  any  machine  the  workman  may  be  using, 
as  illustrated  by  C  and  D  in  the  small  drawing  showing  a 
portion  of  a  single  unit.  Each  pigeonhole  is  numbered,  the 
number  of  a  pigeonhole  being  given  for  each  man,  as  shown 
byE. 

In  order  to  know  what  machines  are  or  are  not  being 
used,  a  machine  board — entirely  separate  and  distinct  from 
the  planning  board — is  used.  This  board  is  provided  with 
hooks  on  which  are  placed  brass  checks  for  each  and  every 
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machine  controlled  by  any  one  station  or  planning  board. 
These  checks  should  give  not  only  the  numbers  of  the 
machines,  but  also,  by  a  symbol  of  some  kind,  its  t3rpe  or 
character. 

Whenever  a  workman  is  given  work  and  a  machine  is 
assigned  to  him  for  doing  the  work,  the  brass  tag  repre- 
senting that  machine  is  taken  from  the  machine  board  and 
is  placed  on  the  pin  under  his  name  on  the  planning  board, 
there  to  remain  until  the  job  is  completed.  In  this  way  all 
brass  tags  hanging  on  the  machine  board  will  represent 
machines  that  are  available  for  work,  and  the  empty  spaces 
will  indicate  machines  which  are  in  use.  By  proceeding  in 
this  way,  the  machine  and  the  man  are  always  brought 
together  for  each  and  every  operation  done,  without  hav- 
ing to  post  on  the  machine  board  the  jobs  that  are  on  each 
machine,  as  is  the  case  with  most  planning  systems. 

Round  tags  can  be  used  for  machines.  If  it  is  desired 
to  post  on  the  machine  board  the  man's  number  on  his 
being  assigned  a  machine,  a  square  tag  should  be  used.  In 
this  way  information  regarding  the  distribution  of  workmen 
and  machines  will  always  be  available  by  looking  at  the 
control  board  and  at  the  machine  board,  and  without  in 
any  way  having  to  make  a  record  in  writing  of  just  how 
work  is  distributed.  Also,  as  many  men  do  not  work  on 
machines,  but  are  on  bench  work,  this  fact  is  shown  by  the 
absence  of  a  machine  tag  on  the  planning  board.  In  this 
way  is  i^ecured  a  complete  control  of  all  men  employed. 

Whenever  an  order  is  made  up  for  a  piece  or  component, 
a  large  envelope,  made  to  fit  the  pigeonhole  in  the  control 
board,  should  be  used  in  which  to  put  blue-prints,  material 
requisitions,  tracing  tag,  and  workman's  instruction  cards 
for  all  the  operations  required  on  the  one  piece.  As  these 
are  needed  they  are  distributed  by  sequence  of  operations 
to  the  workman  in  another  envelope  of  the  same  size,  and 
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a  white  slip  containing  a  duplicate  of  the  instructions  given 
the  workmen  is  pasted  to  the  top  of  the  original  envelope 
so  as  to  be  visible  in  the  workman's  pigeonhole ;  the  control 
board  thus  showing  at  a  glance  the  entire  distribution  of 
work  that  has  been  given  out.  The  envelope  can  be  used 
several  times  by  pasting  one  white  slip  over  another.  Con- 
sequently, the  stock  of  the  envelope  should  be  fairly  heavy 
and  strong,  without  flap,  and  made  permanently  open  at 
the  end. 

In  case  the  work  to  be  done  is  of  such  a  nature  that 
blue-prints  or  other  bulky  papers  are  not  used,  and  the 
pigeonholes  are  simply  wanted  for  instruction  cards,  ma- 
terial requisitions,  tracing  tags,  etc.,  for  work  ahead,  the 
pigeonholes  would  have  to  be  proportioned  accordingly,  and 
in  this  case  the  white  slip  would  simply  be  held  on  top  of 
the  pigeonhole  by  a  small  steel  clip;  any  one  of  several 
kinds  which  can  be  purchased  answering  this  purpose. 
These  clips  might  also  be  used  in  connection  with  the 
envelope,  if  for  any  reason  they  should  be  preferred. 

What  has  been  said  in  regard  to  the  order  control  chart 
also  holds  true  here,  as  there  are  many  ways  of  designing 
a  planning  board.  Form  60,  as  designed  by  the  writer,  has 
been  presented  here  because  it  seems  to  combine  to  an  un- 
usual degree  certain  points  of  adaptability,  simplicity,  and 
labor  economy  in  its  use. 
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CHAPTER    XI 

EMPLOYMENT   AND    HANDLING   OF   LABOR 

In  which  the  handling  of  labor  is  considered 
from  the  time  of  starting  to  stopping,  to- 
gether with  an  approved  method  for  paying 
labor  and  distributing  its  time. 
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CHAPTER    XI 
EMPLOYMENT   AND    HANDLING   OF   LABOR 

Organization  of  Employment  Department 

It  is  tlie  purpose  of  the  present  chapter  to  discuss  the 
subject  of  labor  somewhat  broadly,  but  at  the  same  time  to 
give  more  particular  attention  to  its  relation  to  the  account- 
ing and  statistical  work. 

Wherever  possible,  there  should  be  an  emplo)rment  de- 
partment or  bureau  which  is  to  provide  labor  for  all 
branches  and  departments  of  the  factory.  Furthermore, 
the  responsibility  of  this  department  should  be  full  and 
complete,  and  it  should  be  a  general  rtde  that  no  one  may 
be  employed  in  the  factory  for  any  purpose  whatsoever 
except  through  the  employment  department. 

The  employment  manager  should  keep  on  file  all  applica- 
tions for  employment,  all  references  relative  to  employees, 
and  maintain  a  directory  of  these  employees.  In  many 
cases  he  will  also  find  it  necessary  to  compile  and  have  avail- 
able information  in  relation  to  rooms,  board,  dwelling 
houses,  etc. 

In  order  to  handle  labor  systematically  from  its  first 
application  to  its  final  dismissal,  a  card  record  will  be  fotmd 
convenient.  A  set  of  cards  designed  for  the  use  of  the 
employment  department  is  presented  in  Forms  61-75.  A 
detailed  discussion  of  these  cards  follows. 

Application  for  Employment  Card 

On  this  card  (Form  61),  designed  to  cover  all  general 
labor  in  the  factory,  may  be  recorded  the  various  necessary 
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data  in  regard  to  the  applicant.  The  cards  should  be  filed 
by  trade  or  occupation,  that  is,  under  "Machinists,"  "Black- 
smiths," "Qerks,"  etc.,  so  that,  whenever  a  requisition  for 
additional  help  is  made,  the  applications  of  those  capable  of 
doing  the  required  work  may  be  readily  located.  When 
an  employee  is  skilled  in  more  than  one  kind  of  work,  he 
should  be  indexed  under  all  the  occupations  in  which  he 
claims  to  be  competent,  and  the  file  number  will  be  marked 
on  the  card,  that  is,  the  file  number  for  reference  to  any 
letters  of  recommendation  or  correspondence  that  may  be 
received  in  connection  with  an  employee. 

Letter  Application  for  Employment 

In  order  to  provide  for  the  higher  class  of  employees, 
as  for  instance,  high-grade  office  or  engineering  help,  con- 
cerning which  a  great  deal  more  information  is  required 
than  for  ordinary  labor,  a  "Letter  Application  for  Employ- 
ment" (Form  62)  may  be  employed.  This  letter  application 
is  self-explanatory  in  its  purpose  and  use.  It  is  usually 
double- folded  to  a  4  X  6  inch  size,  and  filed  as  it  is  received, 
under  occupation  indexing  in  an  ordinary  card  index 
drawer,  the  same  as  the  application  card. 

As  in  the  case  of  the  employment  card,  the  file  number 
of  any  other  correspondence  or  material  relating  to  the 
particular  application  will  be  noted  on  the  letter  applica- 
tion. 

Reference  Inquiry  Letter 

This  is  a  form  of  letter  (Form  63)  used  in  all  ordinary 
cases  for  making  inquiry  of  those  given  as  references  by 
applicants  for  employment.  It  is  self-explanatory.  Both 
this  and  the  preceding  letter  form  are  made  to  double-fold 
to  a  4  X  6  size  so  that,  if  desirable,  they  can  be  folded  and 
filed  in  a  card  index  drawer  of  this  size. 
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Requisition  for  Help  Card 

This  card  (Form  64)  is  for  the  use  of  all  division  heads 
and  foremen  in  making  applications  for  labor.  The  face 
of  the  card  is  filled  out  in  accordance  with  its  headings  by 
the  party  making  the  requisition.  In  each  instance  the  card 
is  made  out  in  duplicate,  the  original  being  sent  to  the 
employment  bureau,  and  the  duplicate  to  the  factory  super- 
intendent. On  the  back  of  the  original  requisition  for  help, 
in  the  columns  provided  for  the  purpose,  the  efnployment 
department  records  the  names  of  men  sent  for,  the  date, 
and  any  comment.  After  men  have  been  supplied,  these 
cards  may  be  temporarily  filed  in  the  employment  depart- 
ment, under  the  names  of  the  departments  from  which  they 
come,  as  they  show  the  authority  for  having  hired  the  help 
so  requisitioned. 

It  should  be  understood,  as  before  stated,  that  all  labor 
should  be  selected  and  hired  by  the  employment  department, 
and  that,  with  rare  exceptions,  all  general  labor  in  the 
factory  is  to  be  hired  and  initial  rate  adjustments  made 
without  in  any  way  being  interviewed  by  foremen  or  divi- 
sion heads.  Exceptions  to  this  rule  may  be  made  in  the 
case  of  such  labor  as  is  employed  by  letter  application  for 
emplo)mient. 

Employee's  Rate  Card 

As  soon  as  the  labor  called  for  by  a  requisition  is  ob- 
tained, the  emplo)mient  department  should  make  out  for 
each  employee  an  employee's  rate  card  (Form  65).  The 
^ployment  department  will  also  furnish  the  workman  with 
an  introduction  card  (Form  66)  for  presentation  to  the 
foreman  to  whom  he  is  to  report  for  work.  The  foreman 
will  take  up  this  introduction  card,  sign  and  return  it 
through  his  division  head  to  the  employment  department. 

The  employee's  rate  card  provides  for  a  running  record 
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of  any  and  all  changes  affecting  an  employee  as  regards 
wages,  department,  and  clock  number.  It  is  sent  to  the 
factory  superintendent  or  other  division  head  for  approval 
of  rate  and  then  to  the  accounting  department  for  filing. 

In  every  instance  a  day  rate  must  be  set  for  each  em- 
ployee, whether  he  works  at  piece-work  or  not.  The  reason 
for  this  is  that — as  is  generally  conceded — ^piece-workers 
should  earn  from  20%  to  30%  more  on  piece-work  than 
they  would  on  day-work;  otherwise,  there  is  no  induce- 
ment for  piece-workers  to  speed  up.  Ultimately  a  nmning 
chart  on  piece-work  earnings,  as  compared  to  day-work 
rates,  should  develop  information  of  this  character.  If, 
however,  piece  rates  are  so  set  that  the  piece-workers  are 
running  from  30%  to  50%  more  than  their  day  rates,  piece- 
work rates  have  been  wrongly  set  and  the  quantity  of  work 
that  could  be  turned  out  has  been  misjudged.  One  un- 
fortunate result  of  such  a  mistake  is  that  piece-workers  are 
likely  to  hold  back  so  that  excessive  earnings  shall  not  call 
attention  to  the  error  in  piece  rates,  and  the  maximum  out- 
put from  equipment  is  not  obtained. 

Reductions  of  piece  rates,  when  once  these  are  estab- 
lished, are  intensely  discouraging  to  employees,  tend  to 
make  them  hold  back,  and  have  done  more  to  bring  the 
premium  system  into  disrepute  among  them  than  any  other 
thing.  Because  of  this,  piece  rates  should  never  be  reduced 
after  being  once  set,  unless  operation  changes  make  it 
necessary.  Day  rates,  however,  may  be  changed  to  take 
effect  twenty-fours  hours  after  the  employee  is  notified  of 
the  change. 

To  simplify  the  handling  of  the  pay-roll,  all  employees, 
including  piece-workers,  should  be  paid  each  pay  day  on 
a  day  rate  basis,  and  be  paid  on  the  first  of  each  month  the 
difference  between  the  day  rate  and  what  has  been  earned 
on  a  premium  or  piece-work  basis. 
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The  employee's  rate  card  is  to  be  posted  from  the  follow- 
ing cards  in  the  order  given: 

1.  "Change  in  Rate  Card"  (  Form  67 ) ,  which  is  used  by 
division  heads  to  notify  the  accounting  department  of  a 
change  in  rate,  the  reason  for  the  same,  and  the  party 
authorizing  it.  These  cards  should  be  kept  on  file  in  alpha- 
betical order  in  the  accounting  department,  so  that  they 
may  be  referred  to  at  any  time  for  authority  for  any  change 
and  the  amotmt  in  change  of  rate. 

2.  "Change  of  Department  Card''  (Form  68),  which 
is  used  by  division  heads  to  notify  the  accounting  depart- 
ment of  transfers.  This  card,  however,  need  not  be  kept 
after  making  entry  on  employee's  rate  card,  as  no  purpose 
is  served  by  keeping  it  on  file. 

3.  "Report  of  Absentees'  Card"  (Form  69),  which  is 
used  by  the  timekeeping  department  for  keeping  the  foremen, 
superintendent,  and  others  advised  as  to  absentees.  This 
information  on  these  cards  or  slips  is  posted  on  the  back 
of  the  rate  cards  where  a  record  of  each  individual  em- 
ployee's absence  is  kept.  The  timekeeping  department 
should  be  held  strictly  responsible  for  prompt  notice  of 
absentees  to  all  interested  persons  both  in  the  factory  and 
in  the  office. 

It  is  important  that  a  rule  should  be  made  and  strictly 
enforced,  that  if  it  is  necessary  for  an  employee  to  be  absent, 
such  employee  must  send  notice  to  the  employment  office  by 
telephone  or  otherwise,  of  his  inability  to  report  for  work, 
and  that  if  an  employee  misses  five  musters  without  sending 
such  notice,  he  will  be  dropped  from  the  pay-roll  and  not 
reinstated  except  by  re-employment  in  the  regular  way. 
There  are  two  reasons  for  this  rule:  if  such  notice  is  not 
given,  a  great  deal  of  trouble  can  be  caused  by  delayed 
work  which  the  employee  should  have  done,  and,  again,  it 
causes  trouble  in  making  up  the  pay-roll,  etc. 
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Quitting  Card 

The  information  contained  on  both  sides  of  this  card 
(Form  70),  while  of  great  importance  to  the  com- 
pany as  a  whole,  is  of  particular  importance  to  the  employ- 
ment department,  as  enabling  it  to  judge  of  the  stability 
of  the  labor  employed  and  to  recommend  any  changes  neces- 
sary to  correct  evils  in  the  handling  of  labor.  It  is  there- 
fore of  the  utmost  importance  that  the  information  of  the 
quitting  card  should  be  full  and  readily  available.  Not 
only  is  the  employee's  own  reason  for  leaving  wanted,  but 
frequently,  in  addition,  the  opinion  of  some  fellow  em- 
ployee as  to  why  the  employee  left.  An  inspector's  or  fore- 
man's opinion  as  to  the  reason  for  leaving  is  also  provided 
for  on  the  back  of  the  card. 

When  a  man  is  discharged,  or  quits  for  any  reason 
whatsoever,  one  of  these  cards  should  be  made  out  imme- 
diately by  the  he^d  of  the  department  under  which  he  is 
employed,  and  all  the  information  entered  in  detail  as 
called  for  on  the  card.  It  is  then  to  be  sent  to  the  office 
of  the  emplo)rment  manager,  where  the  man  who  is  quitting 
will  go  for  any  adjustment  or  action  necessary  in  his  case. 
Instead  of  being  allowed  to  leave,  a  desirable  employee 
should  be  transferred  to  some  other  department  or  held  in 
some  other  way,  if  this  is  possible. 

As  one  of  the  most  important  questions  in  connection 
with  labor  is  its  stability,  an  employee  should  never  be 
allowed  to  leave  a  company  without  full  data  as  to  the 
reasons  why  he  left.  Oftentimes,  the  company  may  be  at 
fault,  through  its  division  head  or  foreman  rather  than 
the  man  who  leaves;  consequently,  the  causes  that  lead  to 
an  employee's  leaving  are  always  a  question  for  serious  con- 
sideration. Unfortunately,  it  is  necessary  to  allow  fore- 
men or  division  heads  to  discharge  men  from  their  depart- 
ments; otherwise  they  could  not  maintain  discipline.    The 
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eniplo)rment  bureau  must  act  as  a  clearing  house  for  such 
discharges.  Foremen,  knowing  that  under  this  method,  in 
case  of  a  dismissal,  they  as  well  as  the  man  discharged  are 
subject  to  investigation,  are  much  more  careful  and  just 
in  their  attitude  toward  labor. 

Records  invariably  show  that  labor  is  less  stable  under 
some  foremen  than  it  is  under  others.  Records  will  also 
show  that  often  men  are  put  on  work  they  are  not  fitted 
to  do;  whereas,  if  they  were  shifted  to  some  other  kind  of 
work,  they  would  render  satisfactory  service.  Therefore, 
all  the  information  called  for  on  the  quitting  card  should 
be  supplied,  and  before  an  employee  can  draw  his  money 
and  actually  be  let  out,  the  information  on  this  card  shotdd 
be  analyzed  by  the  employment  manager  and  the  man 
handled  according  to  his  findings.  It  may  be  possible  to 
put  the  man  to  work  at  some  other  point.  It  is  always 
understood,  of  course,  that  before  the  man  is  paid  off, 
information  must  have  been  received  that  all  tool  checks 
and  other  charges  against  him  have  been  turned  in  and  taken 
care  of. 

Employees  Dismissed  and  Resigned    ^ 

So  much  importance  attaches  to  the  record  of  employees 
quitting,  that  it  should  be  utilized  to  make  out  the  "Monthly 
Record  of  Employees  Dismissed  and  Resigned"  (Form  71). 
These  records  give  for  each  month,  with  reasons,  the  num- 
ber of  employees  leaving.  If  employees  are  leaving  because 
they  are  dissatisfied,  it  is  certainly  a  serious  thing  for  the 
management,  and  statistics  are  needed  giving  the  causes  of 
dissatisfaction.  On  the  other  hand,  if  a  large  percentage 
of  employees  leaving  are  undesirable  employees,  there  is 
something  wrong  in  the  method  of  the  emplo)rment  depart- 
ment in  the  hiring  of  labor.  Again,  if  employees  leave  for 
other  positions,  it  is  quite  evident  that  the  other  concerns 
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are  offering  better  inducements.  In  other  words,  this 
record  gives  the  data  for  analyzing  all  of  the  changes  which 
take  place  in  the  personnel  of  labor. 

Pay  Period 

If  possible,  a  four-times-a-month  pay  S3rstem  shotdd  be 
installed  instead  of  a  once-a-week  system.  The  principal 
reason  for  this  is  the  saving  of  clerical  labor  that  will  be 
effected  in  handling  a  pay-roil  at  the  end  of  the  month  in 
order  to  get  a  monthly  statement  of  profit  and  loss.  In 
other  words,  when  employees  are  paid  once  a  week,  it  nearly 
always  brings  the  end  of  the  month  in  the  middle  of  a  week, 
which  necessitates  carrying  an  extra  account  in  the  ledger 
and  it  also  involves  the  figuring  up  of  one  week's  work  two 
different  times  to  get  the  distribution,  thereby  causing  a 
great  amoimt  of  extra  clerical  labor.  This  applies  both  to 
non-productive  labor,  which  must  be  prorated  over  pro- 
duction orders,  and  to  the  productive  labor  itself. 

Under  the  four-times-a-month  pay  system  proposed, 
the  pay  days  may  be  set  somewhat  as  follows: 

On  the    4th,  up  to  and  including  the  31st 

"      "    12th,  "  "     "  "          "  8th 

"      "   20th,  "  "     "  "          "  J6th 

"     "   28th,  "  "     "  "          "  24th 

This  arrangement  allows  four  days  after  the  close  of  each 
pay  period  for  making  up  and  checking  the  pay-roll, 
which  is  usually  a  sufficient  time  to  do  the  work  properly 
and  accurately. 

All  employees  in  a  factory,  except  foremen  and  depart- 
ment heads,  should  be  put  on  an  hourly  basis,  and  paid  for 
the  actual  number  of  hours  they  work.  All  office  employees, 
foremen,  and  department  heads  should  be  paid  on  a  monthly 
basis,  and  paid  in  four  equal  payments  each  month.    This 
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very  much  simplifies  the  making  up  of  a  pay-roll  and  all 
subsequent  distributions. 

Time  Card 

The  time  or  clock  card  (Form  72)  should  be  used  for 
keeping  the  daily  time  of  all  employees.  They  are  required 
to  ring  "In"  in  the  morning  and  "Out"  at  noon;  "In"  at 
noon  and  "Out"  at  night;  "In"  for  extra  time  and  "Out" 
for  extra  time.  The  record  of  all  this  is  provided  for  on 
the  card,  each  card  showing  also  the  pay  period  and  the 
time  it  covers. 

Each  card  should  bear  the  name  of  the  employee,  and 
all  payments  made  by  the  company  should  be  controlled  by 
the  time  registered  thereon,  except  in  the  case  of  piece- 
work or  premium  work. 

A  timekeeper  should  always  be  at  the  clocks  when 
employees  are  ringing  "In"  and  "Out,"  and  it  should  be 
the  timekeeper's  duty  to  see  that  the  clocks,  card  racks,  etc., 
are  kept  in  order,  and  that  the  clocks  are  kept  on  time. 
As  soon  as  all  employees  are  in  in  the  morning,  the  head 
timekeeper  should  have  all  time  on  clock  cards  sent  to  his 
office  and  there  enter  them  on  a  time  sheet  (Form  73)  for 
the  time  registered  by  the  clock  on  the  previous  day. 

At  the  end  of  each  pay  period  these  time  cards  are 
used  for  making  up  the  pay-roll.  The  total  amount  of 
regular,  overtime,  piece-work,  and  premium  work,  shown 
on  the  time  sheets,  is  entered  in  the  spaces  provided  for  the 
same,  and  the  cards  are  then  handed  to  the  paymaster  or 
treasurer,  who  will  have  the  pay-roll  made  up,  deducting 
any  advances  and  entering  these  advances  on  the  card,  so 
as  to  show  the  kind  of  pay  which  the  employees  receive,  as 
well  as  the  total.  Each  time  card  should  bear  the  number 
of  the  time  sheet  from  which  the  amount  paid  is  taken. 
(See  also  Form  73.) 
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Pay  Check 

It  will  be  noticed  that  a  detachable  pay  check  (Form  72) 
is  provided  with  the  time  card.  When  new  cards  are  put 
in  the  racks  at  the  beginning  of  a  pay  period,  the  date  the 
pay  period  ends  and  the  employee's  number  are  inserted 
upon  each  pay  check,  the  same  as  on  the  main  part  of  the 
time  card  itself.  When  an  employee  takes  the  card  out  of 
the  rack  for  the  first  time,  he  tears  off  his  pay  check  and 
puts  it  in  his  pocket,  thus  having  a  means  of  identif)ang 
himself  at  any  time  he  is  called  upon  to  do  so ;  and  it  should 
be  a  rule  that  any  man  in  a  shop  who  cannot  produce  his 
pay  check  should  be  immediately  challenged  as  to  whether 
or  not  he  is  an  employee  of  the  company. 

On  pay  day  each  employee  should  have  his  pay  check 
ready,  signed  with  his  name  and  address,  and  when  he  re- 
ceives his  pay  must  pass  it  in  as  a  receipt.  If  a  premium 
system  of  payment  is  adopted,  the  premium  earnings  may 
be  put  in  a  red  envelope,  in  which  case  the  employee  will 
sign  once  for  his  regular  envelope  and  again  for  the 
premium.  This  red  envelope  is  quite  a  feature  as  it  calls 
the  attention  of  the  other  workmen  to  the  fact  that  an 
employee  is  earning  a  premium,  and  usually  creates  an 
interest  in  premium  work  and  an  anxiety  to  have  their 
own  work  put  on  a  premium  basis. 

After  payment  has  been  made,  this  pay  check  is  pasted 
on  the  back  of  the  time  card  where  the  word  "Instructions" 
appears,  with  the  signed  side  up  and  in  front,  and  the  entire 
lot  of  time  cards  with  these  checks  pasted  to  them  is 
fastened  together  and  filed  away  for  future  reference  in 
auditing. 

If  an  employee  should  lose  one  of  these  pay  checks,  it 
will  be  almost  impossible  for  anyone  finding  it  to  draw  his 
pay  if  it  does  not  show  the  owner's  signature  and  is  not 
identified  by  his  foreman.    Pay  checks  presented  outside  of 
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pay  day  should  be  challenged  for  this  information.  Further, 
a  comparison  of  signatures  with  previous  checks  would 
immediately  indicate  a  forgery,  if  one  was  attempted.  Em- 
ployees should  not  sign  their  pay  checks  until  the  morning 
of  pay  day,  thus  making  it  impossible,  if  one  is  lost,  for  a 
chance  finder  to  get  it  cashed. 

Time  Sheet  (First  Form) 

The  purpose  of  keeping  a  time  sheet  such  as  that  shown 
in  Form  73  is  much  more  than  the  mere  collection  of  time 
for  pay-roll  purposes.  Primarily  it  does  this,  but,  while 
keeping  it  for  pay-roll  purposes,  the  information  gathered 
is  also  available  for  other  purposes  far  more  important. 
First,  it  affords  a  check  on  the  factory  against  the  "In" 
and  "Out"  time  clocks;  and  second,  a  complete  record  of 
each  employee's  time  for  each  pay  period  is  secured,  show- 
ing how  this  time  has  been  disposed  of;  third,  a  record  is 
made  that  will  act  as  a  labor  distribution  sheet,  and  from  it 
can  be  compiled  all  statistics  and  costs  relative  to  the  amount 
and  the  time  expended  on  the  different  kinds  of  labor, 
namely,  day  work,  extra  time,  piece  or  premium  work,  non- 
productive time,  and  waiting  time ;  and  finally,  it  provides  a 
completely  self -balancing  and  self-proving  record,  which 
will  immediately  show  any  errors  in  turning  in  or  in  post- 
ing time  tickets,  so  that  such  errors  can  be  checked  up  and 
rectified  before  matters  become  "cold"  and  before  it  be- 
comes impossible  to  locate  discrepancies.  As  the  figures 
computed  for  pay-roll  purposes  are  the  same  figures  used 
for  distribution  data,  the  time  sheet  proves  itself,  and  at 
the  end  of  each  month  the  total  amount  expended  for  labor 
must  balance  out  exactly  with  the  total  labor  distribu- 
tion. 

The  time  sheets  illustrated  in  Forms  73,  74  are  there- 
fore capable  of  being  used  for: 
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1.  Checking  workmen's  daily  time  tickets  and  slips 

(see  Chapter  X)  against  the  clock  time. 

2.  Providing  a  distribution  of  each  workman's  time 

according  to  the  department  number  in  which  he 
is  working,  and  the  activity  or  kind  of  labor  at 
which  he  is  employed  in  that  department. 

3.  Furnishing  a  complete  system  of  costing  of  labor  on 

all  production  at  the  same  time  that  the  time  for 
pay-roll  is  extended. 

Two  of  these  sheets,  which  are  printed  on  both  sides, 
are  to  be  used  for  each  employee  each  month.  One  side 
of  the  first  sheet  provides  for  keeping  the  time  from  the 
1st  to  the  8th  of  the  month,  inclusive,  and  the  reverse  side, 
from  the  17th  to  the  24th  inclusive,  while  the  other  sheet 
provides  for  keeping  the  time  from  the  9th  to  the  16th 
inclusive  on  one  side,  and  from  the  25th  to  the  31st  inclusive 
on  the  other.  This  arrangement  enables  the  timekeeper  to 
enter  the  time  from  the  time  cards  and  workmen's  daily 
time  tickets  on  the  current  time  sheet,  and  leaves  the  sheet 
for  the  previous  pay-roll  available  for  figuring  extensions 
and  computing  the  pay-roll  separately.  At  the  same  time, 
it  gives  on  each  sheet  the  total  pay  for  the  period,  and  on 
the  last  sheet  of  the  month,  monthly  grand  totals  for  each 
employee,  thus  giving  the  fullest  data  which  can  possibly 
be  required  without  going  to  the  expense  of  re-compiling 
figures  for  statistical  purposes,  etc. 

As  stated  under  the  description  of  the  clock  or  time  card 
(page  207),  each  morning  the  time  on  the  time  card  is  to 
be  entered  at  the  top  of  the  time  sheet,  and  against  this 
time  will  be  checked  workmen's  time  tickets  coming  in 
from  the  factory  each  day.  Provision  has  been  made  on 
this  time  sheet  for  entering  the  hours  and  minutes  only  from 
the  workmen's  daily  time  tickets.  This  requires  an  ex- 
tension of  the  amoimt  in  money  but  once  for  the  entire  pay 
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period,  thus  saving  a  great  deal  of  time,  computation,  and 
extension  work. 

When  the  workmen's  daily  time  tickets  (Forms  44-55) 
come  in  each  morning  for  the  previous  day's  work,  the  time- 
keeper first  sorts  them  by  the  employees'  numbers  and  posts 
to  the  time  sheet.  For  all  tickets  showing  operations  on  any 
production,  betterment,  or  repair  orders,  the  "Order  Let- 
ter," "Order  Number,"  and  "Operation  Number"  should  be 
entered  in  the  first  three  left-hand  columns  of  the  sheet,  and 
the  space  in  which  they  are  entered  between  the  heavy  cross- 
rulings  is  left  for  the  same  order  for  the  entire  pay  period, 
i.e.,  the  information  on  the  particular  order  for  the  pay 
period  is  entered  entirely  across  the  sheet. 

To  illustrate,  if  a  workman's  first  time  for  the  period 
comes  in  showing  part  of  his  time  on  production  order  No. 
500,  operation  "A,"  then  the  order  letter  "C"  ("C"  for  pro- 
duction, "E"  for  betterment,  and  "F"  for  repairs)  will  be 
entered  on  the  first  line  of  the  sheet  in  the  first  column 
headed  "Order  Letter";  under  "Order  Number"  will  be 
entered  "500,"  and  under  "Operation  Number,"  "A."  Then 
will  be  extended  under  the  proper  date  the  number  of  hours 
and  minutes  shown  by  the  time  ticket,  which  will  be  en- 
tered on  the  line  showing  the  kind  of  work,  i.e.,  day  work, 
overtime,  piece-work,  and  premium.  If  the  same  order  is 
worked  on  again  in  the  period,  it  is  entered  on  the  same 
horizontal  lines  but  under  the  proper  date  as  the  first  time. 
If  the  remainder  of  the  first  day  is  spent  on  betterment  order 
No.  100,  in  the  next  space  between  the  heavy  horizontal 
lines  will  be  entered  E  Order  No.  100,  and  the  hours  and 
minutes  entered  in  the  column  under  the  same  day  and  on 
the  day-work  line. 

As  the  workman  goes  on  working  from  one  production 
order  to  another,  the  order  number  will  be  entered  in  the 
next  vacant  space  between  the  heavy  cross  lines,  and  all  of 
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the  time  for  the  pay  period  spent  on  such  order  number 
will  be  entered  between  these  same  heavy  lines,  so  that  at 
the  end  of  the  pay  period,  by  adding  across  the  page,  the 
total  time  spent  on  each  production  order  is  obtained,  to- 
gether with  the  total  cost  of  each  operation  on  each  produc- 
tion order.  Space  has  been  provided  for  posting  the  time 
on  twenty-one  different  order  numbers  in  each  pay  period. 
Usually  there  will  be  a  less  number  than  this,  but,  in  case 
there  should  be  more,  a  separate  sheet  can  be  kept  for  the 
additional  orders  and  filed  in  a  binder  directly  behind  the 
first  sheet. 

Under  each  date  in  the  "Ticket  Number"  column  of  the 
time  sheet  should  be  entered  whatever  additional  number 
there  is  to  the  time  ticket  other  than  the  production  order 
and  operation  numbers;  that  is,  all  tickets  on  production 
orders  are  to  be  numbered  with  a  combination  of  the  pro- 
duction order  number,  operation  number,  and  lot  number. 
Therefore,  as  the  production  order  number  and  operation 
number  are  given  in  the  left-hand  column  on  this  sheet,  the 
only  remaining  figure  to  be  put  in  imder  "Ticket  Number" 
will  be  the  lot  number. 

When  a  workman  turns  in  a  time  ticket  for  non-produc- 
tive labor  (Form  55),  the  ticket  number  and  the  hours  and 
minutes  shown  on  the  time  ticket  should  be  entered  on  the 
lines  provided  for  that  purpose  near  the  bottom  of  the  time 
sheet.  This  also  applies  to  waiting  time,  provision  having 
been  made  for  two  waiting  time  tickets  (Form  51)  in  any 
one  day. 

It  will  be  seen  that,  adding  down  the  entire  column 
under  each  day,  the  footing  obtained  is  the  workman's  total 
number  of  hours  and  minutes  for  that  day,  and  this  total 
must  agree  with  the  total  clock  time.  If  any  discrepancy 
occurs  in  this  respect,  the  matter  must  be  taken  up  by  the 
timekeeper  with  the  foreman  or  superintendent,  and  he 
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must  see  that  tickets  are  turned  in  for  the  entire  time  shown 
by  the  clock. 

The  hours  and  minutes  on  piece-work  must  be  entered 
on  the  time  sheet  daily,  just  as  for  day-work.  When  the 
first  ticket  for  certain  operations  on  piece-work  comes  in, 
the  timekeeper  will  enter,  in  the  "Order  Number"  column 
directly  underneath  the  number  of  the  order,  the  piece  rate 
in  red  ink,  and  when  he  posts  the  hours  and  minutes  he 
should  also  post  directly  below  this  in  red  ink  the  number 
of  pieces  processed  at  this  operation.  In  this  manner,  at 
the  end  of  the  pay  period,  the  total  number  of  pieces  pro- 
cessed can  be  extended  in  red  ink  in  the  same  column  with 
"Total  Hours,"  and  the  piece-work  earnings  can  then  be 
entered  on  the  proper  line  in  the  column  "Amount  Day- 
Work." 

Premium  earnings  should  be  handled  in  the  same  man- 
ner as  piece-work,  entering  them  in  red  ink  directly  above 
the  premium  hours.  The  "Bonus"  column  will  be  used,  of 
course,  only  in  case  of  premium  work,  when  the  premium 
bonus  will  be  shown  thereon.  The  "Total  Pay"  will  be 
entered  in  the  last  column. 

At  the  end  of  a  pay  period  this  sheet  is  transferred  from 
the  timekeeper's  active  binder,  the  other  sheet  being  used 
meanwhile,  as  it  is  then  ready  for  figuring  extensions.  This 
should  be  done  on  a  calculating  machine.  When  the  sheets 
are  extended  and  the  footings  obtained,  the  amount  of  time 
together  with  the  money  it  represents,  as  shown  on  the 
time  sheets,  should  be  carried  to  the  laborer's  time  on  clock 
card  (Form  72)  for  that  pay  period. 

After  extensions  have  been  made  for  pay-roll  purposes, 
a  recapitulation  of  the  total  hours  and  costs  of  each  produc- 
tion, betterment,  and  repair  order,  and  of  all  non-productive 
work  and  waiting  time,  are  drawn  off,  and  at  the  end  of 
the  month  the  totals  are  turned  over  for  distribution  work* 
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It  will  be  seen  that  these  time  sheets  afford  a  complete 
and  dear  record  of  each  employee  individually,  and  of  all 
employees  collectively,  as  well  as  giving  complete  cost  data 
for  all  labor  employed  on  each  order  going  through  the 
factory. 

It  should  be  noted,  that  at  the  top  of  the  sheet,  not  only 
are  the  employee's  name  and  number  given,  but  also  the 
department  number  and  the  activity,  this  activity  meaning 
the  classification  of  labor,  such  as  day- worker,  piece-worker, 
premium  worker,  clerk,  non-productive  day-worker,  etc., 
the  timekeeper  being  given  a  classification  number  for  each 
of  these  by  the  distribution  department. 

In  posting  the  daily  time  tickets,  each  should  be  checked 
with  the  department  number  as  shown  at  the  top  of  the 
employee's  time  sheet,  and,  if  the  time  ticket  shows  that  he 
is  working  in  another  department,  such  time  must  be  entered 
in  a  space  between  the  heavy  cross-rulings,  in  the  first 
column  of  which  will  be  entered  "Charged  to  Department 

"    Thus,  at  the  end  of  the  month  the  total  of 

such  time  spent  in  other  departments  can  be  charged  to  the 
proper  department,  and  not  be  shown  in  such  employee's 
regular  department,  as  would  otherwise  be  the  case. 

Distribution  of  Labor  Costs 

When  the  timekeeper  receives  notice  of  the  completion 
of  any  production,  betterment,  or  repair  order  during  the 
month,  he  will  immediately  obtain  from  his  time  sheets  the 
recapitulation  of  the  labor  cost  of  such  order  and  turn  it 
over  to  the  distribution  department ;  and  at  the  end  of  each 
month  the  totals  of  all  unreported  production  orders,  non- 
productive labor,  waiting  time,  and  every  other  classification 
of  time,  will  be  turned  over  to  the  distribution  department, 
thereby  furnishing  it  with  the  complete  distribution  of  the 
entire  pay-roll  for  the  month. 
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In  turning  over  labor  costs  on  orders  completed  during 
the  month,  notation  should  be  made  on  the  time  sheet,  so 
that  the  costs  of  these  same  orders  will  not  be  included  in 
this  distribution  report  at  the  end  of  the  month. 

In  addition  to  this,  there  will  be  drawn  off  at  the  end 
of  each  month  the  total  of  labor  charges  to  each  department, 
and  to  the  classification  of  activity  of  such  labor  in  each 
department,  as  per  the  "Labor,  Material,  and  Expense  Dis- 
tribution Sheet"  (Form  71^  \  that  is,  the  total  labor  for 
each  department  will  be  given  according  to  the  distribution 
numbers,  as  set  forth  in  Chapter  XII,  "Distributions." 

Time  Sheet  (Second  Form) 

A  second  method  of  timekeeping  is  hereby  offered  for 
consideration,  which  is  somewhat  simpler  than  the  one 
previously  described,  as,  in  so  far  as  the  time  sheet  is  con- 
cerned, it  confines  itself  to  pay-roll  purposes  only.  The  time 
sheet  illustrated  (Form  74)  provides  for  four  pay  periods 
per  month,  as  in  the  previous  case,  and  also  provides  for  the 
registration  of  the  time  or  clock  cards  (Form  72)  and  of 
the  internal  tickets,  whether  for  day-work,  overtime,  or 
simply  piece-work.  In  this  system  the  clock  cards  are 
gathered  every  morning,  and  the  hours  and  minutes  only 
are  posted  to  the  proper  column.  Then,  if  an  internal  ticket 
is  provided  for  each  and  every  employee,  it  is  posted  to  the 
column  "Regular,"  "Overtime,"  or  "Piece-Work,"  as  the 
case  may  be,  space  being  allowed  for  three  different  piece- 
work tickets  each  day. 

Extensions  on  this  sheet  for  day-work  are  made  but 
once  a  pay  period,  and  can  be  made  for  piece-work  once 
a  pay  period  or  once  a  month,  according  to  the  policy 
established  for  handling  piece-work.  That  is,  in  some 
factories  it  is  found  desirable  to  pay  men  on  a  day  rate 
basis  for  the  entire  month  and  then  once  a  month  pay  them 
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any  additional  amount  they  may  have  earned  on  piece-work. 
In  other  words,  the  difference  between  the  "Total  Piece- 
Work"  column  and  the  'Total  Day  Wages"  column,  as 
shown  at  the  end  of  the  month  on  this  time  sheet,  gives  in 
such  cases  the  additional  amotmt  earned  by  piece-work  from 
pay  period  to  pay  period  during  the  entire  month. 

It  should  be  borne  in  mind  that  this  time  sheet  serves 
no  other  purpose  than  pay-roll  requirements  and  that  all 
distributions  by  departments  and  by  production,  betterment, 
and  repair  orders  must  be  made  entirely  independent  of  it. 

For  distribution,  when  this  sheet  is  used,  reference  is 
made  to  the  departmental  distribution  sheet  shown  in  Form 
77,  in  which  the  account  numbers  run  across  the  top  of 
the  page  and  the  department  numbers  vertically  on  the  left- 
hand  side.  A  very  simple  method  of  distribution  of  time 
tickets  and  clock  cards  can  be  made  by  sorting  all  tickets  to 
a  set  of  pigeonholes  made  to  correspond  to  each  one  of 
these  departmental  distribution  numbers;  that  is  to  say, 
each  department  number,  plus  an  account  number,  should 
constitute  a  pigeonhole.  During  the  month,  all  time  tickets 
and  requisitions  are  extended  and  placed  in  these  pigeon- 
holes according  to  the  department  from  which  they  come. 
At  the  end  of  the  month,  by  simply  using  an  adding  machine 
and  entering  the  totals  on  the  distribution  sheet,  a  depart- 
mental distribution  is  obtained.  After  this,  all  tickets  and 
requisitions,  covered  by  a  production,  betterment,  or  repair 
order  number,  are  sorted  by  these  numbers,  and  the  adding 
machine  is  again  brought  into  use  and  the  total  of  each 
order  number  is  placed  on  the  record  of  production,  better- 
ment, and  repair  order  sheets  (Form  78).  This  affords  a 
simple  but  complete  method  of  obtaining  the  pay-roll,  the 
departmental  distribution,  and  the  production,  betterment, 
and  repair  order  distribution. 

This  method  can  be  simplified  still  further,  if  necessary, 
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by  reducing  the  time  sheet  illustrated  in  Form  74  to  a  record 
of  piece-work  earnings  only,  paying  off  on  the  basis  of  the 
clock  cards  each  week  at  the  day  rate,  and  at  the  end  of 
the  month  paying  the  difference  between  day  earnings  and 
piece-work  earnings. 

In  order  to  explain  better  this  last. method  of  handling 
the  pay-roll,  a  time  or  clock  card  based  on  a  weekly  pay 
period  and  somewhat  different  in  its  construction  from  the 
one  previously  illustrated,  is  shown  in  Form  75  and  dis- 
cussed under  the  next  heading. 

Time  Card  (Second  Form) 

Every  employee  of  the  company,  in  the  office  as  well  as 
in  the  factory,  whether  a  division  head,  foreman,  or  other- 
wise, should,  without  exception,  use  a  clock  card  (Form  75) 
for  keeping  his  daily  time.  Time  clocks  should  be  installed 
throughout  the  works,  each  one  or  more  at  the  same  point 
being  called  a  "Timekeeping  Station" ;  and,  in  assigning  a 
clock  card  to  an  employee,  the  station  number  should  be 
indicated  on  the  time  card,  as  should  also  the  number  of 
the  department  in  which  he  works. 

It  will  be  noted  that  these  clock  cards  cover  a  period  of 
seven  days,  on  the  assumption  that  all  payments  are  made 
on  a  weekly  basis,  and  the  total  time  of  each  day  is  footed 
up  at  the  bottom  of  the  card. 

With  all  work  throughout  the  factory  that  is  to  be 
covered  by  a  production,  betterment,  or  repair  order,  a 
time  or  cost  ticket  bearing  the  number  of  the  order  will  be 
used.  On  the  clock  card  will  be  noted  a  checking  line  "Qc" 
just  below  the  "Total"  line  at  the  bottom  of  the  card.  In 
this  the  time  for  any  particular  date  as  shown  on  the  cost 
cards  in  the  factory,  can  be  entered  as  a  check  on  the  total 
time.  For  instance,  if  a  man's  clock  time  shows  up  for 
eight  hours,  and  his  internal  time  on  the  cost  card  shows 
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up  for  only  seven  and  a  half  hours,  there  is  a  diflference  of 
thirty  minutes  to  be  accounted  for,  which  may  be  charged  up 
to  waiting  time  if  necessary.  If  this  is  done,  at  the  end  of 
any  pay  period  or  at  the  end  of  a  month,  if  found  desirable, 
statistics  can  be  made  as  to  this  waiting  time.  Or  again,  as 
is  done  in  some  factories,  if  internal  time  tickets  are  issued 
each  day  for  each  and  every  employee,  this  bottom  space 
on  the  clock  card  can  be  used  to  check  up  the  man's  time, 
as  between  "In"  and  '*Out"  time,  and  internal  time. 

When  the  time  for  the  week  has  been  duly  entered  on 
the  clock  card,  the  activity  of  the  employee,  whether  he  is 
a  foreman,  laborer,  or  clerk,  as  shown  on  the  distribution 
sheet,  is  indicated  on  the  clock  card,  and  the  entire  distribu- 
tion of  labor  can  then  be  made  from  these  clock  cards  so 
far  as  departmental  distributions  are  concerned.  In  other 
words,  much  of  the  information  that  is  compiled  on  the  time 
sheet  in  the  method  previously  discussed,  is  here  tabulated 
on  the  clock  card,  this  card  having  vertical  columns  for 
registering  time,  instead  of  horizontal  columns. 

At  the  end  of  each  pay  period,  the  clock  cards  are  to 
be  used  in  making  up  the  pay-roll.  The  total  amount  of 
regular,  overtime,  and  piece-work  earnings  having  been 
entered  in  the  spaces  provided,  the  cards  are  sent  to  the 
accounting  department  for  the  making  up  of  the  pay-roll. 
The  cashier  will  deduct  any  advances  by  entering  them  on 
these  cards  so  as  to  show  the  net  amount  of  pay  the  employee 
is  to  receive,  as  well  as  the  total. 

Regular  time  and  extra  time  on  day-work  will  be  posted 
direct  from  the  clock  card  itself,  while  piece-work  earnings 
will  always  be  posted  from  sheets,  as  before  suggested.  By 
this  process,  it  becomes  absolutely  unnecessary  to  make  up 
any  pay-roll  sheet,  thereby  doing  away  with  a  great  amount 
of  clerical  work  and  liability  to  error. 
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DISTRIBUTIONS 

Illustrating  the  relations  between  organiza- 
tion and  accounting  work,  and  showing  how 
labor,  material,  and  expense  are  distributed 
to  both  departments  and  orders. 
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CHAPTER    XII 
DISTRIBUTIONS 

Organization 

Ordinarily,  the  organization  of  a  business  is  understood 
to  be  the  uniting  of  a  body  of  individuals  together  by  bring- 
ing its  personnel  into  systematic  connection  and  co-opera- 
tion as  a  whole,  or,  in  other  words,  to  prepare  for  the  trans- 
action of  business  by  electing  and  appointing  officers,  com- 
mittees, and  others,  who  are  to  be  vested  with  authority 
over  the  various  departments,  so  that  each  will  properly 
correlate  and  co-operate  with  all. 

This  conception  of  organization,  while  correct,  is  incom- 
plete as  it  omits  the  prime  consideration  in  designing  an 
organization.  The  things  to  be  considered  first  in  any 
manufacturing  business  are  its  ftmctions  and  activities, 
irrespective  of  the  individuals  to  be  connected  with  it ;  that 
is,  it  is  the  designing  of  a  machine  which,  after  completion, 
must  be  manned. 

Fundamentally,  the  division  of  a  manufacturing  business 
into  departments  is  the  basis  for  its  organization,  as  the 
different  methods  of  procedure  in  the  different  departments 
require  widely  varying  experience  on  the  part  of  depart- 
mental heads,  just  as  varying  experience  is  necessary  in  the 
processing  of  different  kinds  of  material  on  the  part  of  the 
labor  employed. 

The  primary  organization  of  a  manufacturing  business, 
therefore,  is  its  division  into  such  departments  as  are  re- 
quired by  the  different  experience  demanded  for  their  opera- 
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tion,  and  then  the  appointment  of  a  competent  personnel  to 
operate  these  divisions. 

Organization,  like  ever3rthing  else,  goes  by  assemblies 
and  sub-assemblies;  in  other  words,  in  any  organization 
as  a  whole  there  are  many  units  of  organization.  For 
instance,  all  the  purchasing  work  is  a  unit,  as  it  takes  a 
kindred  line  of  experience  and  knowledge  in  all  of  its 
various  branches;  the  same  applies  to  accounting  work, 
selling,  etc.  Therefore,  the  first  thing  to  do  in  forecasting 
an  organization  is  to  determine  what  these  prime  divisions 
or  units  should  be — ^thus: 

Administrative  Work  covers  (1)  finance,  (2)  invest- 
ments, (3)  insurance,  etc. 

Selling  Work  covers  (1)  advertising,  (2)  selling,  (3) 
collections,  etc 

General  Accounting  Work  covers  (1)  billing,  (2) 
general  bookkeeping,  (3)  balance  sheets,  profit  and 
loss  statements,  etc. 

General  Office  Work  covers  ( 1 )  correspondence  and 
typewriting,  (2)  mailing  and  filing,  (3)  general 
supervision,  etc 

The  above  relates  more  particularly  to  the  commercial 
end  of  a  business.  In  the  manufacturing  end,  tmder  a 
"Factory"  or  "Works  Manager,"  there  would  be: 

Purchasing  Work,  covering  (1)  bu3ring,  (2)  receiv- 
ing, (3)  general  stores,  etc. 
Engineering  Work,  covering  ( 1 )  designing  of  product, 

(2)  designing  of  plant  preparation,  (3)  planning 
work,  etc 

Plant  Service  Work,  covering  ( 1 )  power  and  power 
appliances,  (2)  millwrights  and  installation  work, 

(3)  water,  steam,  electric,  and  general  plant  service, 
etc. 
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Processing  Work,  covering  (1)  tool-making,  (2) 
processing  product,  (3)  equipment  maintenance, 
etc. 

Factory  Accounting  Work,  covering  (1)  time-keep- 
ing and  pay-roll,  (2)  costs  and  statistics  relating 
thereto,  (3)  inventories,  etc. 

Shipping  Work,  covering  (1)  shipping,  (2)  ware- 
housing; (3)  transportation,  etc. 

The  foregoing,  a  rough  classification  of  the  functions 
found  in  almost  any  manufacturing  business,  is  given  here 
to  bring  out  the  basic  principle  of  organization,  i.e.,  the 
fact  that  departmental  creation  is  determined  by  the  varied 
abilities  or  experiences  of  labor  required  to  operate  and 
control  the  factory  activities. 

For  a  manufacturing  business,  the  classification  given  is 
fairly  representative,  each  prime  function  embracing  only 
such  activities  or  experiences  as  are  closely  related  and 
similar.  In  other  words,  a  clerk  in  the  office  would  not  be 
expected  to  do  tool-makers'  work,  or  vice  versa. 

Organization  Chart 

While  organization  is  no  part  of  the  present  discussion 
further  than  it  affects  the  accounting  or  system  of  distribu- 
tion, nevertheless  a  chart  (Form  76)  is  given,  illustrating 
a  fairly  representative  organization  and  grouping  functional 
activities,  with  an  arrangement  of  authorities  that  is  almost 
self-explanatory. 

In  so  far  as  the  officers  are  concerned,  their  particular 
functions  are  clearly  shown  on  this  chart,  for  the  treasurer 
should  be,  in  fact,  not  in  name  or  by  in  proxy,  in  charge  of  all 
questions  relating  to  finances  and  accounting,  and  the  secre- 
tary should  be,  if  possible,  in  charge  of  all  matters  relating 
to  the  general  office  work,  etc.,  in  addition  to  his  legal 
duties  as  secretary  of  the  corporation.     So  also,  the  best 
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form  of  organization  seems  to  be  that  which  makes  the  vice- 
president  of  the  company  its  general  manager,  as  it  gives 
him  close  working  relationship  with  not  only  the  activities 
of  the  business,  but  the  finances,  policies,  etc.,  that  control 
these  activities. 

It  is  not,  however,  so  much  the  relationship  of  authori- 
ties that  is  of  interest  at  the  present  moment,  as  it  is  a 
distribution  of  expense  over  an  organization,  made  in  such  a 
way  that  direct  responsibility  can  be  placed  on  each  depart- 
ment head  for  the  expenditures  of  his  department.  For 
example,  either  one  of  the  commercial  expense  groups  shown 
on  the  chart  (Groups  11  and  31)  may  be  taken  and  it  will 
be  quite  possible  to  lay  out  a  distribution  sheet  reflecting 
the  cost  of  this  organization. 

Factory  Overhead  Sheet  for  Distributions 

The  handling  of  production  under  engineering  super- 
vision has,  during  the  past  few  years,  made  changes  so 
rapid  and  so  radical  in  accotmting  methods  as  to  have,  in 
large  measure,  completely  transformed  them.  For  example, 
cost  accounting  has  become  so  closely  identified  with  produc- 
tion engineering  or  planning  department  work  that  in  many 
lines  of  industry  it  must  be  considered  a  part  of  such  work. 

The  keen  competition  of  today  will  not  permit  of  distri- 
butions of  labor,  material,  or  expense,  either  individually  or 
collectively,  being  made  promiscuously  or  without  reference 
to  departments.  An  excellent  illustration  of  what  modem 
business  methods  demand  will  be  found  in  the  factory  over- 
head sheet  for  distributions  (Form  77) ^  wherein  are  shown 
three  divisions  of  overhead  expenditures,  namely,  labor, 
material,  and  expense,  each  divided  into  a  certain  number 
of  captions.  Labor  shows  four  different  kinds  of  activities; 
and  materials,  five  different  kinds  of  commodities;  while 
under  expense  there  are  seven  different  classifications.  More 
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subdivisions  may  be  made  if  necessary.  All  of  these  are 
governed  by  account  numbers,  the  Dewey  decimal  system 
being  used  in  the  present  instance.  All  of  these  numbered 
captions  are  used  later  at  the  time  the  monthly  balance  sheets 
are  drawn  up. 

On  the  left-hand  of  the  sheet  is  a  complete  division  of 
the  business  into  departments,  numbered  according  to  the 
Dewey  decimal  system.  Thus,  each  department  is  desig- 
nated by  name  and  number,  a  combination  of  the  latter 
with  any  account  number  constituting  a  symbol  for  distribu- 
tion. To  illustrate,  16-1.2  would  be  the  clerical  work  in  the 
bookkeeping  department,  while  97-1.1  would  be  the  fore- 
men in  the  wheel  department,  or  97-1.3  would  be  general 
non-productive  labor  in  the  wheel  department.  Or,  again, 
81-1.2  would  be  the  general  non-productive  labor  in  the 
experimental  room,  and  so  on  for  any  and  all  other  com- 
binations of  departments  and  accounts  numbers,  the  symbol 
always  being  the  number  of  the  department  plus  the  account 
number  of  either  labor,  material,  or  expense. 

By  this  method  a  complete  analysis  of  departmental  over- 
head is  obtained  for  the  entire  plant  in  such  a  way  that 
comparisons  can  be  made  from  month  to  month.  What  is 
more  important  still,  these  can  be  made  in  such  a  way  that 
the  personnel  of  an  organization  can  be  held  directly  re- 
sponsible by  departmental  divisions  for  any  variations  due 
to  the  excessive  use  of  labor,  material,  or  expense,  in  so  far 
as  they  may  have  any  responsibility  for  it. 

One  great  purpose  of  creating  a  combination  symbol 
composed  of  department  and  account  numbers,  is  to  make 
possible  the  use  of  modem  accounting  machines,  such  as  the 
Hollerith  or  Powers  machines,  for  distribution  work. 

It  must  be  borne  in  mind  that  the  important  and  real 
purpose  in  connection  with  the  ascertaining  and  distribution 
of  overheads,  is  to  show  their  percentage  or  hourly  basis 
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relation  to  the  amount  of  productive  or  direct  labor 
employed. 

By  this  method  of  distribution,  the  total  direct  labor  of  a 
plant  can  be  checked  against  the  total  overhead  and  a  com- 
mon percentage  or  an  hourly  rate  obtained.  The  latter  is 
much  to  be  preferred  when  it  can  be  worked  out,  as  it  fur- 
nishes a  fairly  close  cost  on  any  unit  manufactured  where  a 
factory  is  operating  on  what  is  known  as  the  continuous 
manufacture  basis. 

It  is  highly  desirable,  however,  in  laying  out  any  system, 
to  have  it  so  flexible  that,  if  found  necessary,  the  same  rela- 
tion between  direct  and  indirect  expense  obtained  as  a  whole 
may  be  had  for  each  department.  Provision  has  been  made 
for  this  on  Form  77.  On  this  the  total  amoimt  of  direct 
labor  for  each  department  will  be  shown  in  Column  4.2  and 
a  means  thereby  afforded  of  ascertaining  departmental  over- 
heads by  amounts  and  percentages  which  will  enable  them 
to  be  worked  out  ultimately  on  an  hourly  basis. 

It  would  be  quite  possible  to  give  a  more  detailed 
analysis  of  overhead,  but  it  seems  hardly  necessary.  Labor 
divided  into  foremen,  clerks,  manufacturing,  and  trucking 
or  general,  would  seem  to  be  a  sufficient  division  for  the 
control  of  labor  conditions  especially  where  it  is  segregated 
by  departments.  The  same  may  be  said  of  the  divisions 
given  for  material  which  are  sufficient  for  almost  any 
business. 

Old  methods  of  accounting  employed  a  large  list  of 
standing  orders,  some  of  which  related  to  labor,  some  to 
material,  some  to  a  combination  of  labor  and  material,  and 
most  of  which  upon  analysis  lacked  any  possibility  of  placing 
direct  responsibility  for  their  variation  from  month  to  month 
and  year  to  year.  Modem  accounting  has  entirely  elim- 
inated this  system  of  standing  orders.  In  the  first  place  the 
elements  of  manufacture  have  been  reduced  to  three  primes 
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— ^labor,  material,  and  expense;  therefore,  all  accounting 
work  is  designed  to  deal  directly  with  these  three  items  for 
whatever  purposes  it  may  be  necessary  to  apply  them.  The 
method  of  distribution  as  illustrated  above  takes  full 
cognizance  of  this  condition  in  its  separation  of  producing 
from  non-producing  factors  for  purposes  of  administrative 
control. 

In  Chapter  XIII,  "Commercial  or  Office  Accounting," 
and  Chapters  XIV,  XV,  "Controlling  Accounts,"  it  will 
be  shown  to  what  a  great  extent  factory  accounting  has 
been  effected  by  a  recognition  of  these  three  primes.  For 
instance,  such  things  as  labor,  materials,  and  other  distribu- 
tions to  standing  orders,  were  formerly  made  by  a  voucher 
record  or  cash  book,  and  were  a  matter  of  bookkeeping. 
Today,  no  such  thing  as  distributions  of  this  character  are 
recognized  in  connection  with  general  bookkeeping,  but 
they  are  taken  care  of  altogether  by  cost  accounting,  and 
this  cost  accounting  is  always  protected  by  the  issuance  of 
some  kind  of  an  order  for  the  work  required,  to  which  must 
be  charged  the  labor,  material,  and  expense  involved  in  its 
execution. 

The  following  is  a  brief  discussion  of  the  various  head- 
ings on  the  distribution  sheet,  classified  in  accordance  with 
the  arrangement  of  the  sheet: 

Labor 

Account  1.1 — Foremen.  This  should  cover  everything 
requiring  the  attention  of  the  general  foreman,  foreman  and 
assistant  or  sub-foreman,  in  every  department. 

Accoxmt  1.2 — Qerks.  All  clerical  work  of  any  kind,  in- 
cluding stenography,  typewriting,  and  general  office  routine 
in  any  individual  department  throughout  the  factory,  should 
be  charged  to  this  account. 

Account  1.3 — ^Manufacturing.  Under  this  caption  should 
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be  entered  any  and  all  non-productive  labor  used  throughout 
the  factory  for  any  purpose  whatsoever  in  any  department 
which  is  not  registered  under  1.2  or  1.4. 

Account  1.4 — ^Trucking.  As  the  expense  for  trucking 
in  a  large  plant  is  usually  a  considerable  item,  it  is  advisable 
to  set  this  up  as  a  separate  account  called  "Trucking,"  even 
when  the  charges  originate  through  an  organized  trans- 
portation department 

The  expense  is  then  distributed  over  the  various  depart- 
ments in  accordance  with  the  facts. 

Column  1 — Total.  This  is  the  total  of  all  indirect  labor 
for  each  and  every  department,  by  activities,  and  it  is  to  be 
checked  against  Column  4.2 — Direct  Labor — ^between  direct 
and  indirect  labor. 

Materials 

Account  2.1 — Shipping  Supplies.  Supplies  of  this  char- 
acter are  chargeable  to  very  few  departments,  probably  not 
more  than  three  or  four  for  most  businesses.  The  heading 
covers  nails,  screws,  lumber,  excelsior,  burlap,  paper,  crates, 
etc.,  that  are  used  exclusively  for  the  purpose  of  shipping. 

These  are  separated  from  other  non-productive  materials 
because  they  are  not  consumed  in  factory  operations,  but 
are  necessary  to  transportation  of  goods  after  the  factory 
has  got  completely  through  with  its  processing  or  assembling 
operations.  These  items,  therefore,  are  not  considered  a 
part  of  factory  operations  at  all,  simply  a  warehousing 
expense  which  might  well  come  under  sales  expense. 
Usually,  however,  they  are  treated  as  a  part  of  factory 
overhead. 

Account  2.2 — Operating  Supplies.  Charged  to  this  ac- 
count will  be  such  items  as  are  consumed  in  operating  the 
plant  itself,  and  must  necessarily  embrace  many  small  items. 
In  other  words,  it  represents  material  that  in  no  way  enters 
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into  a  product  manufactured  for  sale  or  a  product  resulting 
from  betterment  orders ;  something  that  is  consumed  without 
being  in  any  way  directly  chargeable  to  an  order  of  any 
kind;  such  as  waste,  cutlery  compounds,  emory  wheels, 
polishing  materials,  etc.,  as  shown  in  stores  classification  of 
same.  It  should,  therefore,  be  absorbed  into'  the  product 
through  overhead. 

It  is  in  view  of  these  distributions  of  materials  that  the 
classification  under  stores-keeping  has  been  so  specifically 
itemized,  enabling  the  accounting  department  to  know  just 
what  materials  are  to  be  distributed  to  such  accounts  as 
this.  In  the  development  of  stores-keeping  no  attention  has 
been  paid  to  these  necessities  until  quite  recently. 

Account  2.3— Miscellaneous  Equipment.  A  considerable 
explanation  is  required  in  connection  with  this  distribution 
accotmt.  Miscellaneous  equipment  includes  such  items  as 
files,  hammers,  wrenches,  drills,  tanks,  barrels,  flasks,  trucks, 
fire  buckets,  brooms,  mops,  pails,  etc.,  and  in  addition 
thereto,  a  large  proportion  of  small  cutting  tools  of  all  kinds 
which  have  been  issued  to  the  factory,  all  of  which  are  items, 
carried  in  general  stores  for  expense  consumption.  They 
are  not  classed  as  fixed  assets,  being  short-lived,  but  they 
always  have  a  residue  value  in  them  upon  the  taking  of  a 
physical  inventory. 

For  instance,  an  inventory  might  show  five  dozen  half- 
inch  twist  drills,  partially  used,  and  they  would  be  put  into 
physical  inventory  at  some  valuation  and  carried  into  inven- 
tory account  as  described  in  Chapter  XIV,  "Chart  of  Con- 
trolling Accounts."  During  the  year,  however,  there  might 
be  ten  dozen  of  the  same  sized  drills  issued  to  the  factory 
which  would  have  been  charged  up  to  expense  or  overhead, 
and  yet  at  the  end  of  the  year  practically  five  dozen  half- 
used  drills  of  this  size  might  be  found.  Therefore,  it  is 
obvious  that  there  is  always  a  standing  investment  in  items 
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of  the  character  described  above,  which  have  a  recognized 
inventory  value  for  a  going  business.  Beyond  this,  as 
ever3rthing  of  this  nature  goes  into  expense,  that  is,  the 
amounts  consumed  from  year  to  year  during  inventory 
periods,  it  must  be  understood  that  all  such  items  issued 
from  stores  to  the  factory  do  not  at  once  go  to  increase  the 
controlling  accounts,  but  any  increase  or  decrease  in  assets 
of  this  character  will  have  to  be  recovered  upon  the  taking 
of  a  physical  inventory,  and  the  figures  shown  by  this 
physical  inventory  will  stand  as  the  investment  for  the  next 
succeeding  year. 

Account  2.4 — Fuels  and  Lubricants.  This  accoimt  re- 
lates to  any  and  all  kinds  of  manufacturing  fuels,  whether 
gas,  oil,  or  otherwise,  that  may  be  used  by  various  depart- 
ments and  which  cannot  be  charged  directly  to  any  produc- 
tion or  betterment  order ;  also  any  and  all  lubricants  used 
for  operating  machinery  of  any  kind. 

Account  2.5 — General.  This  account  covers  any  and 
all  items  not  otherwise  chargeable  to  an  order  of  any  kind 
or  to  the  previous  four  captions,  and  naturally  would  in- 
clude all  office  stationery,  forms,  etc.,  used  throughout  the 
factory. 

Column  2 — Total.  This  column  is  the  total  of  all 
materials  used  as  classified  by  departments. 

Expense 

Account  3.1  —  Monthly  Depreciation.  This  account 
covers  the  total  depreciation  shown  imder  reserves  (See 
Chapter  XV,  "Chart  of  Controlling  Accoimts").  It  can 
be  worked  into  a  schedule  for  each  department  if  it  is 
desirable  or  necessary  to  do  so  in  order  to  obtain  more 
accurate  departmental  overheads.  The  basis  for  such  a 
schedule  would  be  the  square  foot  floor  space  occupied,  plus 
the  investment  of  equipment  contained  thereon;  otherwise, 
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the  depreciations  would  simply  be  shown  in  this  column  as 
total  and  be  taken  into  overhead  as  such. 

Account  3.2 — Monthly  Insurance.  This  account  should 
show  an  aggregate  of  all  insurance  which  is  to  be  absorbed 
into  overhead  on  a  monthly  basis,  and  it  should  cover  every 
class  of  insurance  as  carried  on  the  current  ledger  accounts. 
In  other  words,  the  total  insurance  applied  to  the  plant 
should  be  prorated  monthly,  and  the  amount  shown  in  this 
column  in  total. 

Account  3.3 — Monthly  Rent.  If  any  buildings  or  prop- 
erty are  rented  for  the  use  of  the  factory,  this  account  pro- 
vides a  means  for  distributing  the  rental  to  the  depart- 
ments occupying  such  buildings  or  property;  but  if  cost  in 
the  form  of  rental  is  charged  for  the  entire  real  estate  and 
buildings  of  the  company,  a  means  is  obtained  whereby  the 
square  foot  floor  space  occupied  by  each  department  can  be 
charged  proportionately. 

Account  3.4 — Electric  Current.  The  same  opportunity 
is  offered  here  for  arriving  at  the  lighting  expense  of  each 
department  if  proper  meter  arrangements  are  provided  to 
do  this.  Provision  is  also  made  in  this  account  to  cover 
any  and  all  power  used  by  the  departments,  either  in- 
dividually or  collectively,  provided  proper  meter  arrange- 
ments are  introduced  for  obtaining  the  consumption  of  same. 
To  this  end  it  is  to  be  hoped  that  the  power  plant  will  be 
rtm  as  an  independent  unit  and  that  all  current  for  light  and 
power  will  be  metered  to  each  and  every  department ;  other- 
wise the  expense  of  the  power  house  will  have  to  stand  as  an 
undistributed  overhead  to  be  prorated  on  some  other 
basis. 

Account  3.5 — ^Taxes.  This  account  covers  the  distribu- 
tion of  a  monthly  prorated  amount  of  taxes  and  must  em- 
brace not  only  the  real  estate  and  personal  property  taxes 
of  the  company,  but  also  any  corporation  or  other  taxes 
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that  should  properly  be  distributed  over  the  product  manu- 
factured, by  an  absorption  into  overhead. 

This  distribution  account  is  related  to  the  controlling 
account  "Taxes  Accrued,"  and  consequently  has  a  prorated 
distribution  table  in  accordance  with  the  demands  of  this 
account. 

Account  3.6 — ^Freight  and  Express.  This  account  relates 
to  the  incoming  freight  and  express  on  all  goods  of  which 
there  would  be  very  little  departmental  distribution,  the 
principal  amounts  being  charged  up  to  general  stores,  power 
plant,  etc. 

Account  Zy — Overhead  Unclassified.  This  account  is 
for  the  collecting  of  such  items  as  could  not  very  well  be 
distributed  to  any  of  the  foregoing  accounts.  It  might 
embrace  contract  work  for  window-washing,  janitorship,  or 
cleaning  of  buildings.  In  other  words,  this  provides  a 
special  column  for  things  that  are  not  regularly  applied  to 
overhead  or  could  not  be  classified  in  any  other  way. 

Column  3 — Total.  This  column  is  the  total  of  all 
expense  which  goes  to  create  overhead  for  the  month  and 
is  shown  by  totals  for  each  department. 

Column  4.1 — Grand  Total.  This  includes  the  grand 
total  overhead  expense  of  each  department  together  with  the 
grand  total  of  all  overhead  for  all  departments. 

Column  4.2 — Direct  Labor.  This  column  is  provided 
for  statistical  purposes  only,  to  permit  of  ready  comparisons 
between  direct  and  indirect  labor,  and  is  not  to  be  treated 
as  an  account  in  any  way. 

Redistribution 

Bearing  in  mind  the  fact  that  there  are  two  kinds  of 
overheads — ^those  which  belong  to  each  individual  produc- 
tive department,  and  also  the  general  overhead  or  expense 
of  all  non-productive  departments  which  must  be  prorated 
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over  productive  departments — it  becomes  necessary  to  make 
a  redistribution  of  the  latter  to  the  former. 

Column  4.3 — Prorated  Overhead.  In  this  column  will 
be  placed  a  redistribution  of  all  general  overhead,  according 
to  the  percentage  of  the  direct  labor  for  each  department 
as  shown  in  Column  4.2.  In  some  instances  it  is  con- 
sidered more  conservative  and  more  equitable  to  prorate 
over  the  productive  departments  according  to  the  overhead 
of  these  departments  than  to  just  the  productive  labor,  prin- 
cipally for  the  reason  that  there  are  less  variables  for  these 
departments  on  overhead  charges  than  there  are  for  the 
productive  labor.  Column  4.2  added  to  the  overheads  shown 
in  the  productive  departments,  Column  4.1,  will  equal  full 
overhead,  Column  4.4. 

Record  of  Production*  Betterment,  and  Repair  Orders 

This  sheet  (Form  78)  is  in  reality  much  more  than  a 
record  sheet ;  it  is  a  ledger  sheet  which,  while  debiting  and 
crediting  labor,  material,  and  overhead,  at  the  same  time 
makes  possible  an  analysis  of  the  distribution  of  all  produc- 
tion, betterment,  and  repair  orders,  to  labor,  material,  and 
expense.  Furthermore,  it  doses  out  all  order  costs  into 
unit  costs,  and  gives  absolute  control  of  all  inventory  valua- 
tions as  regards  production,  betterment,  and  repair  orders 
(Forms  40-42). 

It  was  in  the  development  of  this  "Production  Ledger," 
or  "Record  of  Production,  Betterment,  and  Repair  Orders," 
that  the  real  unification  between  cost  and  general  accounting 
took  place,  as  it  was  absolutely  the  finding  of  the  missing 
link. 

This  is  called  a  "Record  for  Production,  Betterment, 
and  Repair  Orders"  principally  as  a  matter  of  convenience. 
It  is  recommended,  however,  that  when  a  plant  is  sufficiently 
large  a  set  of  sheets  be  provided  for  production  orders. 
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another  set  for  betterment  orders,  and  another  for  repair 
orders.  Under  any  circumstances,  a  separate  set  should  be 
kept  for  repair  orders  which  are  closed  out  into  Column  11, 
after  which  follow  the  account  and  number  of  the  account 
to  which  they  will  go,  as  per  the  classification  of  assets. 
What  this  classification  of  assets  is  has  been  explained  fully 
in  Chapter  IV,  under  "Stores-Keeping." 

There  are  two  things  to  be  considered  in  connection  with 
this  distribution  sheet: 

First,  that  this  classification  of  assets  permits  better- 
ments to  be  distributed  under  the  column  of  account 
and  number  of  account  on  this  recording  sheet. 

Second,  that  all  repair  orders  must  be  made  according 
to  the  same  classification  as  bettennent  accounts. 

In  other  words,  the  value  of  all  assets  remains  under 
assets  at  their  original  cost.  From  this  inventory  value,  a 
certain  depreciation  is  written  off  into  liabilities  each  month 
in  order  to  stabilize  the  cost  of  production.  This  percentage 
of  depreciation  is  sufficiently  large  to  cover  not  only  natural 
depreciation,  but  also  repairs  that  may  be  applied  to  recover 
depreciation.  Therefore,  all  repair  orders  should  be  made 
out  according  to  the  inventory  classification  of  assets,  and 
not  to  the  individual  tool,  except  in  cases  of  very  large, 
expensive,  and  complicated  machinery,  such  as  printing 
presses.  In  such  cases  it  becomes  necessary  to  keep  track 
of  repairs  on  an  individual  machine  so  that  obsolescence 
may  be  decided  upon  before  the  cost  of  repairs  becomes 
greater  than  the  interest  on  investment  plus  depreciation  on 
a  new  machine. 

Each  production  order  at  the  end  of  a  month  will  occupy 
but  one  line  on  this  sheet,  columns  being  provided  to  show 
the  order  number,  sales  order  number,  quantity  ordered, 
and,  when  finished,  the  actual  quantity  made.     Further 
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columns  provide  for  the  symbol  or  description  of  the  item 
covered  by  the  production  order,  and  other  columns  show 
the  "Date  Started"  and  the  "Date  Finished."  Under 
"Material"  a  column  is  shown  for  "General  Stores"  and  for 
"Semi-Finished  Stores,"  either  column  being  used  according 
to  whether  it  is  a  processing  order  or  an  assembling  order. 
A  column  is  provided  for  all  the  labor  applied  to  any  pro- 
duction order,  and  three  columns  for  overheads,  one  to  show 
"Productive  Hours,"  one  the  "Overhead  Rate"  on  either 
an  hourly  or  percentage  basis,  and  one  the  total  "Overhead 
Amount"  applied  to  production  orders. 

Thus  is  shown  the  application  of  labor,  material,  and 
expense  to  orders,  the  total  of  which,  of  course,  is  the  total 
cost  This  total  cost  divided  by  the  quantity  made  would 
give  the  cost  of  each.  Therefore,  for  any  and  all  purposes, 
cost  has  been  closed  up  on  this  sheet  and  it  is  only  necessary 
to  transfer  the  goods  at  this  cost  price  to  the  running  inven- 
tory or  other  record  in  which  such  goods  should  appear. 

Column  7  of  the  record  of  production,  betterment,  and 
repair  orders  shows  the  total  of  the  unfinished  production 
orders  at  the  end  of  the  month,  which  are  transferred  to 
Column  1  of  the  record  for  the  following  month.  Then  any 
additional  material,  labor,  and  expense  required  to  complete 
the  production  order  will  be  added. 

Whenever  an  order  is  closed  out  into  Column  6,  it 
creates  a  credit  to  labor,  material,  and  expense,  according 
to  the  amount  shown,  and  becomes  chargeable  either  to 
Column  8,  "Semi-Finished",  or  "Component  Stores,"  to 
Column  9,  "Finished  Stores,"  or,  if  a  betterment,  to  Column  . 
10,  "Betterments,"  in  which  case  the  asset  account  number 
to  which  it  is  to  be  distributed  will  be  shown  in  the  column 
headed  "Account."  What  has  been  said  of  betterments  will 
also  apply  to  Column  11,  "Repairs." 

In  the  discussion  of  "Controlling  Accounts"  (Chapters 
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XIV  and  XV),  it  will  be  shown  how  the  totals  of  these 
several  columns  are  taken  directly  into  controlling  accounts 
as  debits  or  credits,  as  the  case  may  be. 

This  "Record  of  Production,  Betterment,  and  Repair 
Orders"  offers  the  same  possibilities  for  accounting  machine 
distribution  work  as  departmental  distribution  sheet  does. 
Thus,  any  requisition  bearing  an  order  number  plus  2  would 
distribute  a  credit  to  general  stores.  Any  order  number 
plus  3  would  distribute  a  credit  to  all  requisitions  on  com- 
ponent stores.  In  the  handling  of  labor,  a  labor  ticket  with 
the  order  number  plus  4  would  distribute  all  labor  to  order 
numbers  and  at  the  same  time  build  up  a  total  of  productive 
labor.  Again,  if  on  each  productive  labor  ticket  there  is 
also  put  the  amount  of  overhead  on  whatever  percentage  or 
hourly  basis  it  calls  for,  5  can  be  added  to  the  order  number 
of  that  ticket,  which  will  distribute  all  the  overhead  to 
Column  5  and  to  all  production  or  betterment  orders 
accordingly. 

When  this  distribution  has  been  filled  in  on  the  sheet, 
it  then  becomes  simply  a  question  of  using  a  comptometer 
or  adding  machine  to  obtain  credits  to  Column  6,  and 
charges  to  Columns  7,  8,  9,  10,  and  11. 

In  other  words,  as  before  stated,  the  whole  arrangement 
of  this  distribution  system  is  purposed,  so  far  as  possible, 
for  handling  by  office  machinery  instead  of  ordinary  clerical 
work,  which  not  only  insures  much  greater  economy,  but 
also  a  much  greater  accuracy,  and  at  the  same  time  gives  a 
much  wider  range  for  temporary  or  specific  statistical 
systems.  Furthermore,  it  enables  costs  to  be  compiled  on  a 
cost  card  as  shown  below. 

Production  Cost  Card 

One  of  these  cards  (Form  79)  can  be  made  out  for  each 
piece  and  part  manufactured  and  filed  in  order  of  piece  and 
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part  number.  A  summary  of  the  total  costs  of  labor, 
materials,  and  overhead  on  four  production  orders  is  pro- 
vided for  on  each  card,  thus  furnishing  a  comparison  of  the 
resulting  costs  of  the  various  production  orders  as  they 
come  through.  When  a  card  has  been  filled  up  by  the  com- 
pletion of  four  production  orders,  another  card  should  be 
made  out  for  succeeding  orders  and  filed  directly  behind 
the  first  one,  numbering  the  cards  in  rotation  under  each 
piece  number;  thus,  piece  No.  1000  might  have  cards  1,  2, 
3,  and  4,  etc.,  as  they  become  filled  up;  and  so  on  for  each 
piece,  numbering  from  1  up  under  each  piece  number. 

When  a  production  order  is  completed,  the  distribution 
department  should  enter  the  summary  of  the  costs  on  this 
card.  On  the  front  of  the  card  at  the  top  will  be  given 
the  grand  total  of  the  cost  summaries,  and  below  will  be 
given  the  details.  At  the  top  of  the  card  will  be  shown 
the  production  order  number,  the  date  started  and  date 
finished,  labor  and  material  costs,  and  overhead,  making  the 
total  cost;  and  then  the  unit  cost,  or  cost  of  one,  will  be 
shown.  Following  this  will  be  the  total  cost  of  labor  by 
operation,  this  information  being  furnished  by  the  time- 
keeper to  the  distribution  department. 

On  the  line  showing  each  operation  has  been  provided 
a  small  letter  "d".  If  this  operation  was  done  by  day-work, 
this  letter  will  remain,  but  if  it  is  done  as  piece-work,  the 
"d"  will  be  made  into  a  "p"  in  black  ink;  and  if  done  as 
premium  work,  the  "d"  will  be  made  into  a  "p"  in  red  ink. 
On  the  line  of  each  operation  will  then  be  given  the  date 
the  operation  was  completed,  the  quantity  passing  the  opera- 
tion as  good,  the  quantity  rejected  for  scrap,  the  quantity 
rejected  for  repairs,  the  total  productive  hours,  and  the 
total  labor  cost  for  the  operation.  On  the  reverse  side  of 
the  card,  on  the  last  line  for  labor,  will  also  be  shown  the 
same  information  for  any  labor  expended  on  defective 
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repairs.  At  the  bottom  of  the  reverse  side  will  then  be 
shown  the  quantity  of  each  kind  of  material  drawn  and  the 
total  cost  of  each  kind. 

As  these  cards  show  the  exact  cost  of  production  of 
various  pieces,  they  should  be  available  only  to  such  execu- 
tives as  it  is  desired  to  have  fully  informed  concerning  costs, 
and  to  the  particular  employees  whose  duty  it  is  to  keep 
them. 

If  the  distributing  or  accounting  machines  are  not 
employed  (smaller  concerns  are  perhaps  not  justified  in 
using  such  machines),  the  following  method  of  procedure  for 
distribution  work  in  connection  with  time  tickets,  requisi- 
tions, etc.,  is  recommended  for  consideration. 

An  organization  chart  (Form  76)  and  a  distribution 
sheet  as  per  the  factory  overhead  (Form  77^  having  been 
made  up,  it  simply  remains  to  make  a  set  of  pigeonholes  to 
correspond  to  each  combination  number,  that  is,  the  pigeon- 
holes will  be  numbered  by  departments  down  the  side  and 
by  activities  and  commodities  across  the  top ;  this  combina- 
tion, of  course,  always  forming  a  charge  account.  As  the 
time  tickets  and  requisitions  come  in  from  day  to  day,  they 
are  to  be  sorted  into  these  pigeonholes,  which  sorts  them  to 
exactly  the  classification  shown  on  the  factory  overhead 
distribution  sheet.  At  the  end  of  the  month,  the  proposi- 
tion is  one  simply  for  an  adding  machine. 

First,  the  tickets  can  be  totaled  by  departments  and  by 
account  numbers  as  per  the  overhead  sheet,  which  will 
give  a  complete  departmental  distribution  of  non-productive 
labor,  material,  and  direct  labor.  Second,  the  tickets  and 
requisitions  may  then  be  totaled  on  an  adding  machine 
according  to  order  numbers.  These  can  then  be  posted 
direct  to  the  "Record  of  Production,  Betterment,  and  Re- 
pair Orders"  (Form  78),  which  method  of  procedure  for 
both  departmental  distributions  and  for  order  number  distri-* 
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buttons  is  simple  and  accurate,  and  does  away  with  a  great 
deal  of  clerical  work  in  posting. 

In  Chapter  XI,  "Employment  and  Handling  of  Labor," 
a  complete  method  of  distribution  was  shown,  which  is 
preferable,  the  whole  proposition  in  such  case  practically 
being  an  adding  and  calculating  machine  operation. 

Whether  a  set  of  pigeonholes  is  used  or  whether  account- 
ing and  distributing  machines  are  used,  depends  somewhat 
on  the  nature  of  the  business,  volume  of  work,  and  the 
amount  of  detail  that  is  required. 

Sales  Analysis  Sheet 

A  tentative  "Sales  Analysis  Sheet"  is  shown  in  Form  80, 
which  illustrates  how  a  monthly  distribution  of  sales  and 
costs  can  be  arrived  at  by  simply  posting  each  day  the  total 
sales  and  the  total  cost  to  this  sheet,  using  an  adding 
machine  at  the  end  of  the  month  to  get  the  totals  of  all 
sales,  which  are  then  transferred  to  the  monthly  balance 
sheets.  The  method  of  procedure  is  to  take  the  sales 
directly  off  the  shipping  orders  each  day  together  with 
costs,  total  them  on  an  adding  machine,  and  transfer  them 
to  this  sheet;  the  method  of  handling  sales  and  shipping 
orders  nearly  always  being  peculiar  to  each  different  kind 
of  business. 

This  analysis  sheet,  which  is  referred  to  in  several 
instances  in  Chapters  XIV,  XV,  "Controlling  Accounts," 
is  presented  here  in  order  to  make  the  working  of  the 
accounts  involved  perfectly  clear. 
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COMMERCIAL  OR   OFFICE   ACCOUNTING 

Explaining  in  detail  the  elements  and  work- 
ings of  a  voucher  system  for  handling  cash; 
the  detail  of  controlling  accounts;   and   a 
commercial  distribution  of  expense. 
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CHAPTER    XIII 
COMMERCIAL  OR   OFFICE   ACCOUNTING 

The  Function  of  Commercial  Accounting 

The  discussion  which  follows  is  not  intended  to  be  an 
explanation  of  bookkeeping  in  the  ordinary  sense  of  the 
word,  but  rather  of  commercial  accounting  which  is  the 
preparation  for  a  distribution  of  summarized  current  re- 
ceipts and  disbursements  to  certain  controlling  accounts. 

Further,  it  shows  how  and  why  these  distributions  in 
industrial  enterprises  are  made  by  cost  rather  than  by 
ordinary  bookkeeping  methods,  and  how  this  cost  account- 
ing is  then  linked  with  controlling  accotmts  through  the 
medium  of  commercial  accotmting. 

The  Voucher  System 

The  best,  and  in  fact  the  only  scientific  way  of  handling 
general  accounting  work,  is  by  the  voucher  system,  in  which 
vouchers  are  used  for  entering  all  invoices,  thus  eliminating 
the  old-fashioned  purchase  ledgers  and  the  distributions  con- 
tained therein.  The  voucher  system  herewith  proposed 
consists  of  a  purchase  voucher  (Form  81),  which,  in  con- 
nection with  a  "Voucher  Record"  (Form  84),  constitutes 
a  purchase  creditor's  ledger,  or  a  statement  of  the  account 
with  each  purchase  creditor.  The  voucher  record,  as  its 
name  implies,  is  a  record  of  all  these  accounts  and  at  the 
same  time  a  distribution  of  all  purchases  to  summarized  or 
prime  accotmts,  as  will  be  explained  further  on. 

These  vouchers  are  entered  on  the  voucher  record,  which 
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is  closed  monthly  irrespective  of  whether  any  of  the  vouchers 
may  or  may  not  have  been  paid.  This  is  an  important  fact 
to  remember.  The  total  amount  of  each  column  of  the 
voucher  record  shown  is  then  carried  over  to  the  private 
ledger  or  controlling  accounts. 

There  is  one  thing  in  connection  with  the  use  of  this 
form  of  voucher  record  to  which  attention  is  called,  and 
concerning  which  reference  has  been  made  elsewhere; 
namely,  that  the  expenditures  of  any  manufacturing  busi- 
ness always  reduce  themselves  to  three  primary  elements, 
i.e.,  labor,  material,  and  expense.  This  is  one  of  the  cardinal 
principles  of  modern  accounting,  and  advantage  is  taken  of 
this  to  simplify  controlling  accounts. 

General  Stores  Under  the  Voucher  System 

In  order  that  this  may  be  thoroughly  understood,  it  is 
necessary  to  refer  to  general  stores  again,  and  to  review 
enough  of  the  previous  discussion  to  connect  them  with  the 
vouchering  of  materials.  It  will  be  recalled  that  general 
stores,  from  an  inventory  point  of  view,  embraces  every- 
thing that  is  purchased  in  the  shape  of  materials,  tools, 
equipments,  etc.  General  stores  may  be  issued  to  the  fac- 
tory only  upon  a  requisition  which  must  always  show  two 
things:  first,  the  department  which  draws  the  material  from 
stores,  and,  second,  the  order  number  to  which  the  material 
is  to  be  charged.  If  material  is  to  be  used  for  goods  which 
are  to  be  manufactured  for  sale,  it  must  be  charged  to  a 
production  order.  If  for  construction  work  or  the  installa- 
tion of  new  machinery,  it  must  be  charged  to  plant  better- 
ments. 

For  instance,  if  a  new  machine  of  some  kind  is  purchased, 
it  will  be  received  into  general  stores,  the  same  as  anything 
else  that  is  bought,  and  on  the  voucher  record  the  amount 
will  simply  appear  as  a  charge  to  "General  Stores."    When 
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it  is  desired  to  install  this  machine,  a  betterment  order  is 
issued  which  authorizes  a  requisition  drawing  this  machine 
out  of  general  stores.  To  this  betterment  order  will  be 
charged  any  additional  material  which  is  required,  the  labor 
costs  of  installing  the  machine,  and  also  some  proportionate 
amount  for  overhead  expense.  Upon  the  completion  of  the 
installation,  the  betterment  order  is  closed  up  and  the  total 
cost  handed  to  the  accounting  department,  there  to  be  posted 
to  whatever  classification  of  assets  it  may  belong. 

Similarly,  if  any  construction  work  on  the  buildings,  or 
any  other  work  that  would  create  a  fixed  asset,  is  to  be  done, 
a  betterment  order  must  be  issued.  In  this  way  the  accurate 
cost  of  all. betterments  is  secured  and  placed  in  the  proper 
asset  account. 

The  same  thing  applies  to  repairs,  and  the  repair  order 
must  always  show  two  things:  first,  the  department  of  the 
factory  for  which  the  repairs  have  been  made,  and,  second, 
the  classification  of  assets  that  they  are  made  on,  so  that 
the  distribution  of  repair  orders  is  made  in  the  same  manner 
as  betterment  orders. 

From  this  explanation  it  will  readily  be  understood  why 
the  old  time  voucher  record  distribution  has  given  way 
before  modem  accounting  methods,  and  why  no  distribution 
work  is  done  on  the  present  voucher  record  or  in  the  con- 
trolling accounts  other  than  that  given  under  primary  cap- 
tions. Distributions  are  no  longer  a  part  of  ordinary  book- 
keeping; they  belong  to  the  cost  system  and  are  recapitu- 
lated into  controlling  accotmts. 

Purchase  Voucher 

The  purchase  voucher  (Form  81)  is  printed  on  sheets 
5X8  inches  and  consists  of  an  original  and  a  duplicate. 
When  an  invoice,  properly  passed  and  O  K'd  for  receipt, 
quantity,  price,  etc.,  is  received  by  the  accounting  depart- 
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ment,  the  extensions  are  first  proved  and  then  entered  on 
the  purchase  voucher.  The  purchase  voucher  must  show 
the  name  and  the  address  of  the  purchase  creditor,  date  of 
invoice  and  amount.  The  invoice  is  entered  on  the  voucher 
as  soon  as  it  is  received,  the  number  of  the  voucher  is  placed 
on  the  invoice,  and  the  two  forms  are  fastened  together, 
and  are  then  filed  in  a  temporary  file,  in  alphabetical  order, 
until  the  voucher  is  entered  in  the  voucher  record.  At  the 
end  of  the  month,  the  voucher  is  closed  and  entered  upon 
the  voucher  record  for  distribution  thereon,  into  the  proper 
account  or  accounts. 

Where  it  is  desired  to  discount  or  pay  an  invoice  before 
the  end  of  the  month,  such  invoice  is  entered  on  the  voucher 
which  is  thereupon  dosed  out  as  complete,  is  O  K'd  by 
the  necessary  authority,  and  the  total  posted  into  the  voucher 
record.  In  entering  the  amounts  of  these  vouchers  on  the 
voucher  record  in  the  accounts  payable  column,  the  gross 
amount  of  the  voucher  is  entered,  that  is,  no  discounts  are 
to  be  deducted  at  this  time,  provision  being  made  for  dis- 
cotmt  earnings  in  the  check  register  in  the  column  "Dis- 
counts on  Purchases." 

After  vouchers  have  been  closed  out  at  the  end  of  the 
month  and  entered  in  the  voucher  record,  they  should  be 
filed  in  an  "Unpaid  Voucher  File"  until  paid. 

In  order  to  provide  for  the  pa)rment  of  vouchers  at  the 
proper  time,  a  monthly  "one  to  thirty-one"  card  tickler 
(Form  82)  should  be  kept,  and  the  name  of  the  purchase 
creditor  together  with  the  numbers  of  the  vouchers  which 
are  to  be  paid  on  any  particular  date  should  be  entered  on 
the  tickler  card  of  that  date.  Several  entries  can  be  made 
on  one  card.  On  the  date  of  payment,  the  vouchers  are 
given  to  the  cashier  who  passes  them  for  pajrment  and  has 
the  necessary  checks  drawn.  Each  check  must  show  the 
number  of  the  voucher  paid,  and  its  acceptance  in  pa3mient 


Digitized  by  VjOOQIC 


COMMERCIAL    OR    OFFICE    ACCOUNTING 


247 


of  the  voucher  thus  indicated  will  make  it  a  complete  legal 
receipt  for  the  same.  The  duplicate  voucher  accompanies 
the  check  as  a  remittance  slip,  and  the  original  is  filed 
alphabetically  in  the  paid  voucher  file.  After  a  voucher 
has  been  paid,  all  of  the  invoices  covered  by  it  are  marked 
"Paid"  and  filed  alphabetically. 

By  making  all  payments  by  check  in  connection  with  a 
voucher  system  as  outlined  above,  a  complete  and  proper 
distribution  of  the  payments  is  obtained,  and,  as  the  voucher 
is  not  attached  to  the  check  and  does  not  pass  through  the 
bank  but  goes  direct  to  the  payee,  it  does  not  reveal,  as 
does  the  ordinary  voucher  check,  what  bills  are  being  paid, 
dates,  etc.,  for  the  information  of  everyone  through  whose 
hands  the  check  passes. 

Charge  Vouchers 

In  order  to  provide  for  adjustments  on  purchase  vouch- 
ers after  they  have  been  closed,  charge  vouchers  (Form  83) 
are  used.  In  order  that  the  two  types  of  vouchers  may  be 
easily  distinguished,  it  is  suggested  that  the  charge  voucher 
be  printed  in  red,  as  indicated  on  form. 

Charge  vouchers  should  be  numbered  from  1  up,  the 
same  as  the  purchase  vouchers,  and  the  back  page  of  the 
voucher  record  should  be  used  to  record  all  charge  vouchers, 
where  they  should  be  entered  in  the  same  manner  as  the 
purchase  vouchers.  In  paying  a  purchase  voucher  on  which 
a  charge  voucher  is  deducted  from  the  full  amount,  the 
number  of  the  check  should  be  placed  in  the  proper  column 
on  the  charge  voucher  record  in  the  same  manner  as  on  the 
purchase  voucher  record.  In  the  check  record  (Form  86) 
will  be  shown  in  the  "Accounts  Payable"  column  the  full 
amount  of  the  purchase  voucher,  and  on  the  following  line, 
in  red  ink,  the  amount  of  the  charge  voucher  which,  being 
deducted,  leaves  the  amount  of  the  check  (except  for  cash 
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discount).     This  amount  is  entered  in  the  "Net  Cash" 
column. 

In  case  a  claim  is  made  after  a  purchase  voucher  has 
been  paid,  and  there  are  no  other  purchase  vouchers  from 
the  same  concern  awaiting  payment,  a  charge  voucher  will 
be  used  to  adjust  the  claim,  an  invoice  being  sent  to  the 
purchase  creditor  to  notify  him  of  this  claim.  If  this  invoice 
be  paid  in  cash,  the  amount  should  be  entered  on  the  incom- 
ing cash  sheet  (Form  85),  and  extended  in  the  sundry 
column ;  the  date  of  payment  and  "Cash  Received"  folio  will 
then  be  posted  to  the  charge  voucher  record  and  to  the 
credit  of  the  "Accounts  Payable"  column.  "Deductions" 
column  on  the  purchase  voucher  should  be  used  whenever 
possible,  to  keep  the  number  of  charge  vouchers  within  the 
smallest  possible  limits.  Charge  vouchers  should  be  ap- 
proved by  some  authorized  person,  and  filed  directly  behind 
the  purchase  vouchers  from  which  they  are  to  be  deducted. 

Voucher  Record 

The  voucher  record  (Form  84)  provides  for  the  date 
of  the  voucher,  the  voucher  number,  and  the  name  of  the 
creditor.  These  particulars  must  be  entered  in  the  voucher 
record  when  making  the  first  entry.  The  extensions  into 
the  money  coliunns  on  the  voucher  record  should  not  be 
made  until  the  voucher  is  closed  out,  usually  at  the  end  of 
the  month.  When  closed,  the  total  amount  of  the  voucher 
is  entered  in  the  "Accounts  Payable"  column  and  the  total 
of  this  column  credited  to  this  account  in  the  private  ledger. 
Voucher  record  sheets  should  be  numbered  consecutively 
and  each  sheet  accounted  for. 

At  the  end  of  the  month,  as  soon  as  the  total  amount  of 
any  voucher  is  entered  in  the  "Accounts  Payable"  column, 
it  is  extended  in  the  distribution  columns  to  the  accounts 
to  which  it  should  be  charged.    As  all  bills  received  by  the 
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company  are  either  for  material  or  expense,  and  as  all 
material  (with  the  possible  exception  of  office  supplies)  is 
charged  to  "General  Stores,"  the  distribution  coliunns  pro- 
vided in  the  form  are  sufficient.  These,  as  will  be  seen  by 
the  captions,  correspond  to  the  controlling  accounts,  to 
which  the  total  under  each  caption  must  be  charged  monthly 
in  the  private  ledger. 

All  material  bought,  with  the  exceptions  noted  above,  is 
charged  direct  to  "General  Stores,"  and  expense  divided 
between  "General  Expense"  and  "Advanced  Expense." 
"General  Expense"  will  be  divided  into  "Commercial"  and 
"Overhead."  Commercial  expense  is  that  which  applies  to 
the  commercial  or  office  end  of  the  business,  and  the  items 
from  this  column  will  be  charged  to  the  various  subsidiary 
accotmts,  as  will  be  explained  under  "Commercial  Expense 
Distribution  Sheet"  (page  258).  To  the  "Overhead" 
column  will  be  posted  all  items  of  expense  which  are 
applicable  to  the  manufacturing  end  of  the  business,  for 
distribution  to  subsidiary  accounts,  as  explained  in  Chapter 
XII,  under  "Factory  Overhead  Sheet  for  Distributions." 
In  the  "Advanced  Expense"  column  will  be  charged  all 
expenses  the  full  benefit  of  which  does  not  accrue  during 
the  current  month,  but  which  are  prorated  into  actual  ex- 
pense charges  for  the  period  of  time  to  which  they  properly 
belong.  In  the  sundry  column  will  be  entered  the  distribu- 
tion of  any  items  on  a  voucher  which  cannot  be  charged  to 
any  of  the  previous  accounts. 

It  is  not  necessary  to  post  each  individual  check  imme- 
diately it  is  made  out  in  payment  of  a  voucher,  as  the  check 
record  (Form  86)  shows  the  voucher  number  covered  by 
the  check.  It  is  advisable,  however,  to  post  the  check  record 
into  the  voucher  record  daily,  entering  in  the  voucher  record 
the  "Date  Paid,"  the  "Check  Record  Folio,"  and  the 
"Check  Number." 
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Incoming  Cash  Sheet 

This  sheet  (Form  85)  is  designed  for  a  record  of  cash 
received  by  the  company,  and  all  cash  received  should  be 
entered  thereon.  It  takes  the  place  of  the. debit  side  of 
what  would  otherwise  be  the  ordinary  cash  book  which,  in 
this  system  of  accounting,  is  not  used.  For  purposes  of 
auditing,  these  cash  received  sheets  are  numbered  con- 
secutively when  printed,  and  every  sheet  is  to  be  accounted 
for,  whether  it  is  used  or  not.  In  case  of  error  in  making 
an  entry,  it  should  not  be  erased  but  a  red  line  should  be 
drawn  through  the  entry.  The  purpose  of  the  various 
columns  are  explained  below. 

Net  Cash.  Each  day  the  exact  amount  of  cash  received 
from  whatever  source  must  be  entered  in  the  "Net  Cash" 
column  and  deposited  in  the  bank ;  the  total  of  these  items, 
at  the  end  of  each  month,  is  charged  to  the  controlling  ac- 
cotmt  A-1,  "Cash  in  Banks"  (see  Form  92),  in  the  private 
ledger. 

Discount  on  Sales.  In  this  column  are  entered  all  cash 
discounts  taken  by  and  allowed  to  customers.  If,  for  any 
reason,  a  discount  is  taken  but  is  not  allowed,  the  check 
should  be  returned  to  the  customer  for  correction  and  no 
entry  made.  At  the  end  of  the  month,  the  total  of  this 
column  is  charged  to  the  subsidiary  commercial  or  office 
expense  account,  "Discounts  Allowed." 

Freight  and  Express — Commercial.  In  this  column  will 
be  entered  all  freight  charges  which  have  been  deducted  by 
customers  and  allowed.  In  case  freight  deduction  is  not 
allowed,  the  remittance  should  be  returned  and  no  entry 
made.  The  total  of  this  column  at  the  end  of  the  month  is 
charged  to  the  subsidiary  commercial  or  office  expense  ac- 
count, "Freight  and  Express — Commercial." 

Sundry.  The  "Stmdry"  column  is  for  any  other  charge 
items  not  specifically  provided  for  on  this  sheet,  such  as 
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interest  paid,  special  deductions  allowed  to  customers, 
etc.  , 

All  advanced  expense  interest  should  be  prorated 
monthly,  the  same  as  other  advanced  expenses,  and  dis- 
tributed on  an  advanced  expense  prorating  sheet,  over  the 
months  covered. 

Accounts  Receivable.  In  this  coliunn  is  entered  the 
total  amount  which  should  be  credited  to  customers ;  there- 
fore, each  amount  in  this  column  must  include  not  only  the 
net  cash  received,  but  all  discounts  and  deductions  taken  by 
customers  and  allowed,  as  specified  in  the  foregoing  columns. 
The  total  of  this  column  at  the  end  of  the  month  is  credited 
to  the  controlling  account  A-3,  "Accounts  Receivable,"  in 
the  private  ledger. 

Notes  Receivable.  In  this  column  is  entered  the  face 
value  of  any  notes  receivable  paid,  but  not  interest  received 
on  these  notes.  The  total  of  this  column  is  credited  monthly 
to  controlling  account  A-7,  "Notes  Receivable,"  in  the 
private  ledger. 

It  is  a  much  better  plan  to  handle  notes  receivable  on 
the  income  cash  sheet  than  by  journal  entry  or  by  posting 
direct  from  the  notes  book,  if  one  is  kept.  In  this  way, 
the  face  of  the  note,  if  discounted,  is  entered  in  the  "Notes 
Receivable"  column  on  the  credit  side  of  the  incoming  cash 
sheet,  and  the  amount  of  discount  in  the  "Advanced 
Expense"  column  on  the  debit  side.  This  also  applies  to 
customers'  notes  discounted  by  the  company,  which  are 
entered  to  the  credit  of  "Notes  Receivable"  on  the  incoming 
cash  sheet,  and  the  interest  charged  in  "Sundry"  column  to 
"Advanced  Expense  Interest." 

Notes  Payable.  In  this  column  are  entered  the  face 
amounts  of  any  of  the  company's  notes  which  are  discounted, 
the  discount  being  charged  to  Advanced  Expense  and  pro- 
rated over  the  period  covered.     The  total  of  this  column 
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at  the  end  of  the  month  is  credited  to  the  controlling  account 
D-3,  "Notes  Payable/'  in  the  private  ledger. 

Interest  Received.  In  this  column  will  be  entered  all 
interest  received.  At  the  end  of  the  month,  the  total  of  this 
column  is  carried  to  the  subsidiary  commercial  or  office 
expense  credit  accotmt,  "Interest  Received." 

Sundry  Accounts.  This  column  should  contain  the 
name  and  amount  of  any  item  for  which  a  check  may  have 
been  received  and  which  would  not  come  under  any  of  the 
previous  captions.  In  the  monthly  posting  of  this  column 
to  the  controlling  accounts  of  the  private  ledger,  it  must 
be  analyzed,  hence  the  necessity  of  enumerating  the  items 
by  name. 

Folio.  In  the  folio  column  can  be  written  the  initial  of 
the  bank  in  which  each  check  is  deposited,  and,  if  desired, 
the  date  of  deposit,  the  total  checks  to  one  bank  each  day 
checking  with  the  amoimt  of  deposit  on  the  check  record. 
The  incoming  cash  sheets  should  be  proved  at  the  bottom 
of  each  page  to  see  that  the  charge  side  balances  with  the 
credit. 

Check  Record 

The  check  record  (Form  86)  is  used  for  recording  all 
checks  drawn,  it  being  understood  that  all  cash  disburse- 
ments are  provided  for  by  a  petty  cash  system.  In  connec- 
tion with  this  check  record,  checks  must  be  used  in  pads, 
each  check  being  numbered  consecutively.  If  a  check  is 
spoiled  or  is  not  used  after  being  made  out,  the  space  for 
this  check  in  the  check  record  must  be  marked  "Void,"  as 
every  check  must  be  accounted  for. 

The  voucher  number  is  entered  in  the  check  record, 
following  the  check  number.  No  detail  distribution,  such 
as  labor,  material,  various  kinds  of  expenses,  etc.,  is  pro- 
vided for  in  the  check  record,  as  is  common  in  the  ordinary 
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cash  book,  because  the  voucher  record  is  used  for  all  such 
distributions,  and  there  must  be  a  voucher  for  all  disburse- 
ments.   In  this  way  distributions  are  all  made  at  one  place. 

The  coltunns  of  the  check  record  are  discussed  below. 

Net  Cash.  In  this  column  are  entered  the  exact  amounts 
of  the  checks  drawn,  the  total  of  which,  at  the  end  of  the 
month,  is  carried  to  the  credit  of  the  controlling  account 
A-1,  "Cash  in  Bank"  (see  Form  92),  in  the  private  ledger. 

Discount  Purchases.  In  this  column  is  entered  the 
amount  of  any  discount  taken  from  purchases  when  paid, 
as  called  for  on  the  voucher  for  which  the  check  is  drawn. 
The  total  of  this  column,  at  the  end  of  the  month,  is  carried 
to  the  commercial  expense  credit  account,  "Cash  Discount 
Earned." 

Accounts  Payable.  In  this  column  is  entered  the  total 
amount  which  is  to  be  charged  to  the  voucher  record,  that 
is,  it  covers  the  cash  paid  and  also  the  discoimts  taken.  The 
total  of  this  column  at  the  end  of  the  month  is  charged  to 
the  controlling  account  D-1,  "Accounts  Payable,"  in  the 
private  ledger. 

Notes  Payable.  In  this  column  are  entered  the  amounts 
of  all  notes  paid  by  the  company.  At  the  end  of  the  month 
the  total  is  charged  to  the  controlling  account  I>-3,  "Notes 
Payable,"  in  the  private  ledger. 

Sundry  Accounts.  The  "Sundry  Accounts"  column  pro- 
vides a  place  for  entering  the  name  and  amount  of  any 
item  for  which  a  check  may  have  been  drawn,  and  which 
would  not  come  under  any  of  the  previous  captions.  A 
monthly  posting  is  made  of  this  column  to  the  controlling 
accounts.  It  must  be  analyzed  according  to  the  items 
enumerated,  hence  the  necessity  of  entering  the  details  in 
this  column. 

Deposits.  In  the  deposit  column  will  be  entered  the 
amount  of  each  bank  deposit.     The  total  amount  of  this 
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column,  or  coltimns  in  case  more  than  one  check  record  is 
kept,  should  agree  with  the  "Net  Cash"  coltunn  on  the 
cash  received  sheet 

Balance.  The  daily  balances  of  "Cash  in  Bank"  should 
be  shown  in  this  coltunn.  A  separate  check  record  must  be 
kept  for  each  bank  in  which  an  account  is  carried,  and  a 
distinct  series  of  numbers  used  for  each  check  record  sheets 
as  well  as  for  checks. 

When  checks  are  drawn  upon  one  bank  for  the  purpose 
of  transferring  money  to  another  bank,  the  amounts  should 
be  entered  in  the  sundry  column  of  the  check  record  sheet 
of  the  bank  from  which  the  amount  is  withdrawn.  They 
should  also  be  entered  on  the  incoming  cash  sheet,  and  in 
the  "Deposits"  coliunn  of  the  check  record  sheet  of  the 
bank  to  which  the  amount  is  transferred.  At  the  end  of 
each  month,  cash  received  and  cash  paid  out  will  be  re- 
capitulated upon  the  final  cash  received  sheets  for  the  month, 
and  postings  made  from  this  recapitulation  to  the  private 
ledger  accounts. 

Petty  Cash  Record  and  Voucher 

For  the  handling  of  petty  cash,  what  is  commonly  known 
as  the  "Imprest  System"  is  recommended.  In  order  to  carry 
this  out,  the  cashier  must  be  provided  with  some  fixed  fund» 
an3rwhere  from  $200  to  $500,  or  with  an  amount  sufficient 
to  cover  expenditures  of  this  character  for,  say,  one  month. 
This  should  be  considered  as  a  cash  drawer  ftmd,  to  be 
accounted  for  by  cash  in  drawer,  plus  amount  of  any  petty 
'^nsh  vouchers  not  yet  turned  in  for  refund. 

The  amotmt  of  this  fixed  fund  appears  as  a  standing 
charge  in  Petty  Cash  account  (A-2)  in  the  private  ledger, 
and  it  can  be  affected  only  by  an  increase  or  decrease  in 
the  original  amount  of  petty  cash.  The  checks  issued  to 
reimburse  petty  cash  fund  for  its  expenditures  are  not 
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charged  to  the  controlling  account  "Petty  Cash/'  but  are 
simply  entered  in  the  "Receipts"  column  in  the  petty  casli 
book  or  petty  cash  disbursements  sheet  (Form  88).  The 
balancing  charges  for  the  outgoing  cash  are  made  monthly 
from  the  petty  cash  book,  as  explained  later. 

In  order  to  secure  a  complete  record  of  all  petty  cash 
expenditures,  a  petty  cash  voucher  has  been  provided,  to 
be  used  in  conjunction  with  the  petty  cash  record.  (See 
Forms  87,  88.)  These  vouchers  are  to  be  numbered  con- 
secutively and  each  one  must  be  accounted  for.  In  case  of 
an  error  in  making  them  out,  they  should  not  be  destroyed, 
but  marked  "Void,"  and  filed  with  the  paid  vouchers. 

One  of  these  petty  cash  vouchers  should  be  made  out 
for  each  item  of  cash  expended,  and  must  always  be  signed 
by  the  person  to  whom  the  money  is  paid.  It  will  then  be 
entered  in  the  petty  cash  book,  under  the  distribution  ac- 
count number  to  which  it  is  to  be  charged.  If  the  voucher 
is  in  payment  of  an  invoice,  the  invoice  will  be  indorsed 
with  the  date  paid  and  the  petty  cash  voucher  number.  This 
invoice  should  be  approved  by  the  proper  authority  before 
being  paid.  The  voucher,  together  with  the  invoice,  will 
then  be  placed  in  the  cash  drawer  in  place  of  the  cash 
paid  out. 

Each  night,  the  cash  in  the  drawer  must  be  counted 
and  the  sum  of  this,  plus  the  vouchers  in  the  drawer,  must 
agree  with  the  standing  amount  charged  to  petty  cash. 

When  the  cash  in  the  drawer  becomes  low,  or  at  stated 
periods,  say  once  a  month  or  once  a  week  as  may  be  found 
the  more  advantageous,  a  check  is  drawn  to  the  order  of 

petty  cash  in  payment  of  "Petty  Cash  Vouchers,  No 

to  No "for  the  exact  amount  of  these  vouchers.    This 

check  will  be  cashed  and  the  money  placed  in  the  drawer, 
bringing  the  funds  back  again  to  the  original  amount.  A 
check  drawn  to  reimburse  this  fimd  will  be  entered  in  the 
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check  record  in  the  sundry  column^  and  will  be  a  non-post- 
ing item,  the  postings  being  the  monthly  totals  of  the 
distribution  coltunns  in  the  petty  cash  book,  which  are 
posted  to  the  controlling  or  subsidiary  accounts,  as  the  case 
may  be.  The  redeemed  vouchers  must,  of  course,  have 
first  been  extended  in  the  petty  cash  book,  as  explained 
above. 

It  must,  of  course,  be  remembered  that  on  the  last  day 
of  each  month,  all  petty  cash  vouchers  which  have  been 
extended  in  the  petty  cash  book  must  be  reimbursed  by 
check.  If  this  is  not  done,  the  distribution  of  these  on  the 
petty  cash  book  will  throw  the  books  out  of  balance. 

It  will  also  be  understood  that  all  cash  received  must 
be  deposited  in  the  bank  and  never  be  diverted  into  petty 
cash.  In  case  stamps  are  received  from  customers  in  the 
settlement  of  their  accounts,  the  petty  cash  drawer  should 
purchase  these  stamps  and  the  cash  so  received  for  them 
be  deposited. 

The  advantages  derived  from  the  use  of  the  petty  cash 
vouchers  and  records  are: 

1.  A  voucher  is  secured  for  every  petty  expenditure. 

2.  The  work  of  balancing  the  petty  cash  is  minimized, 

as  there  is  always  a  definite  amount  against  which 
it  is  to  balance. 

3.  The  system  provides  a  means  for  correctly  making 

a  distribution  of  all  petty  cash  expended  and  the 
absorption  of  these  expenditures  into  the  proper 
general  accounts. 

Journal  Register 

Modem  accounting  has  almost  done  away  with  the 
once  much  used  general  journal,  by  dividing  it  up  into  books 
of  special  functions  wherever  the  volume  of  similar  items 
has  sufficiently  increased  to  make  it  possible.    All  of  the 
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foregoing  forms  are  examples  of  this  practice.  There  is, 
however,  some  necessity  for  journalizing  in  a  general  way* 
and  in  connection  with  the  foregoing  it  is  recommended 
that  a  journal  register  be  used,  somewhat  similar  to  that 
shown  in  Form  89. 

It  will  be  noted  that  columns  have  been  provided  for 
the  more  frequently  used  accounts,  i.e.,  accounts  receivable, 
accounts  payable,  notes  receivable,  notes  payable,  and  a 
sundry  column,  for  any  miscellaneous  entries.  In  this 
manner  the  monthly  totals  can  be  posted  instead  of  each 
individual  item. 

Journal  Voucher 

In  connection  with  the  journal  register,  a  journal 
voucher  (Form  90)  has  been  provided  for  making  journal 
entries  of  all  kinds,  thus  affording  a  means  for  properly 
authorizing  these  entries.  These  journal  vouchers  must 
be  numbered  in  sequence  and  filed  in  a  binder  provided  for 
them  and  every  number  must  be  accounted  for.  If,  for 
any  reason,  one  is  spoiled  by  accident  or  otherwise,  it  must 
be  marked  "Void"  and  filed  in  the  binder  in  its  place  of 
sequence. 

General  Ledger 

A  general  ledger  should  be  provided,  in  loose-leaf  form, 
to  be  used  as  a  subsidiary  book  to  the  private  ledger.  This 
ledger  should  not  be  filled  with  the  miscellaneous  accounts 
so  frequently  put  into  a  general  ledger,  but  should,  on  the 
contrary,  contain  little  else  besides  the  accounts  included  in 
the  analysis  of  commercial  or  office  expenses  (see  page 
258),  and  those  included  in  the  analysis  of  factory  over- 
head (see  under  Chapter  XII),  all  of  which  are  a  part  of 
the  monthly  balance  sheet  setS; 

The  accounts  in  the  general  ledger  should  be  opened  in 
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the  order  given  on  the  monthly  balance  sheet  so  that  in 
taking  off  the  balances  at  the  end  of  the  month  they  will 
conform  to  the  same  order  of  arrangement. 

All  of  the  accounts  under  analysis  of  commercial  or 
office  expense  must  be  closed  out  each  month  into  Com- 
mercial Expense  account,  J-1  (see  Form  92).  The  total 
of  each  amount  in  the  analysis  of  factory  overhead  must 
be  closed  out  each  month  into  Overhead  accotmt,  J-2.  These 
accounts  do  not  need  to  be  journalized  by  individual  items; 
they  are  to  be  simply  balanced  out  each  month  into  Com- 
mercial Expense  and  to  Overhead.  In  other  words,  these 
accounts  are  simply  the  totals  of  the  columns  on  the  distri- 
bution sheets,  and  cover  in  total  the  items  entered  in  detail 
in  the  corresponding  columns. 

Commercial  Expense  Distribution  Sheet 

The  detail  of  -his  analysis,  by  captions,  is  also  illustrated 
on  the  set  of  balance  sheets  in  Form  1,  the  latter  showing 
the  divisions  as  between  "General  Commercial  Expense" 
and  "Selling  Expense."  The  commercial  expense  distribu- 
tion sheet  is  in  reality  a  general  ledger  sheet  and  contains 
the  general  ledger  entries  for  an  analysis  of  commercial 
expense  which  is  to  be  carried  in  total  monthly  to  Profit 
and  Loss. 

Comparison  is  made  in  the  summaries  of  these  accounts 
to  show:  first,  the  percentage  of  commercial  expense  as  a 
whole  to  sales,  and,  second,  the  percentage  of  selling  expense 
as  such  to  sales. 

Attention  is  again  called  here  to  the  value  of  these 
percentages  as  a  guide  in  conducting  a  business.  If  balance 
sheets  similar  to  those  illustrated  in  this  work  have  been 
used  for  a  period  of  some  months  or  years,  a  number  of 
definite  percentage  values  will  have  been  discovered.  For 
instance,  if  it  is  known  that  the  commercial  percentage 
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averages  12%  a  month,  this  indicates  what  the  normal  con- 
dition of  business  should  be,  and  the  accounting  methods 
herein  illustrated  make  possible  an  analysis  to  determine 
the  cause  for  any  variations  of  this  percentage. 

What  has  been  said  of  commercial  percentages  also 
applies  to  selling  expense.  If  it  is  known  that  the  average 
selling  expense  is  8%  of  the  total  sales,  it  is  only  natural  to 
look  for  a  variation  from  this  as  a  first  point  of  interest 
each  month,  and  then  to  determine  the  cause  for  any  such 
variation. 

The  same  conditions  apply  to  overheads.  If  overheads 
are  running  at  an  average  of  80%  and  variation  takes  place, 
these  accounting  methods  provide  an  analytical  means  for 
determining  the  cause  therefor.  With  the  assurances  that 
these  percentages  are  reasonably  correct,  any  executive  may 
always  start  a  detail  examination  of  his  monthly  balance 
sheets  with  a  comfortable  feeling. 

General  Commercial  Expense 

It  will  be  noted  that  each  column  on  the  commercial 
expense  sheet  (Form  91 )  is  ntmibered  with  its  account  num- 
ber. The  following  is  a  brief  description  of  the  charges 
which  are  made  to  each  account: 

Salaries — Officers.  This  accotmt  should  include  the 
salaries  of  the  general  officers  of  the  company,  and  all  other 
officers,  such  as  works  manager  or  superintendent,  office 
superintendent,  purchasing  agent,  comptroller,  industrial 
secretary,  publicity  agent,  etc. 

Salaries — Clerical.  This  account  should  include  all  the 
clerical  labor  of  the  office,  including  stenographers  and 
typewriters. 

Labor — General  This  account  will  include  all  labor  in 
the  office  which  cannot  be  classified  as  clerks  or  officers, 
such  as  messenger  boys,  janitors,  watchmen,  etc. 
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Telegraph  and  Telephone.  This  account  must  be  made 
to  cover  all  telegraph  and  telephone  expense  chargeable  to 
the  office  end  of  the  business,  but  should  not  include  any 
items  which  are  chargeable  to  the  engineering  or  manufac- 
turing departments. 

Office  Supplies.  This  account  includes  all  supplies,  such 
as  stationery,  printed  forms,  books,  pencils,  etc.,  required 
for  use  in  the  general  office. 

Taxes — Corporation.  This  account  will  include  all  cor- 
poration taxes  and  whatever  proportion  of  other  taxes  might 
properly  belong  to  the  general  office,  but  should  not  include 
taxes  on  the  factory  buildings  or  personal  property,  such 
as  stock  on  hand.  The  general  office  taxes  will  appear  on 
the  sheet  as  a  monthly  prorated  account. 

Legal  Expenses.  This  accoimt  covers  everjrthing  in  con- 
nection with  legal  work  as  differentiated  from  patent  work ; 
that  is,  it  is  to  cover  all  suits,  litigations,  collections,  etc., 
not  in  any  way  connected  with  patents. 

Patent  Expenses.  This  accoimt  relates  to  ever)rthing 
in  connection  with  the  obtaining  and  the  defense  of  patents. 
It  covers  not  only  the  patent  fees  to  the  government,  but 
also  patent  attorneys*  fees,  as  well  as  the  cost  of  all  litiga- 
tion of  any  character  whatsoever  in  connection  with  patents. 

Royalties.  To  this  account  will  be  charged  any  and  all 
royalties  paid  for  a  product  and  sold  by  virtue  of  such  pay- 
ment. They  are  treated  as  commercial  expense  ior  the 
reason  that,  while  they  may  theoretically  constitute  an 
additional  cost  to  an  article,  they  have  nothing  to  do  with 
manufacturing  operations,  either  as  labor,  material,  or  ex- 
pense. In  other  words,  royalties  are  never  paid  for  the 
privilege  of  manufacturing  something,  but  for  the  privilege 
of  selling  something  on  which  a  profit  may  be  realized,  and 
for  this  reason  they  rightfully  belong  to  selling  expense. 

Freight  and  Express — Commercial.     To  this  account 
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should  be  charged  freight  and  express  chargeable  to  the 
commercial  or  office  end  of  the  business.  This  should  in- 
clude freight,  express,  and  parcel  post  charges  on  goods 
delivered  to  customers,  as  the  delivery  of  goods  is  a  com- 
mercial transaction  and  should  not  be  charged  to  the  manu- 
facturing end  of  the  business. 

Insurance  on  Stock.  This  should  be  charged  to  the  com- 
mercial end  of  the  business,  inasmuch  as  it  has  nothing  to 
do  with  manufacturing,  simply  being  a  warehousing  item 
for  the  benefit  of  a  sales  or  similar  department. 

Interest  Paid.  This  account  must  be  made  to  include 
interest  paid  on  notes,  etc.,  shown  in  sundry  column  on  the 
voucher  record,  also  as  shown  in  the  sundry  column  on  the 
check  record. 

Discount  Allowed.  This  account  is  intended  to  cover 
all  cash  discounts  taken  by  customers  in  their  remittances, 
as  entered  on  incoming  cash  sheet,  and  will  be  the  total  of 
the  "Discoimt  Sales"  column  on  that  sheet. 

Rent.  This  account  is  to  cover  any  and  all  rentals  paid 
for  floor  space  for  commercial  or  office  purposes. 

Commercial  Reserves.  This  account  consists  of  such 
depreciation  items  as  apply  to  office  furniture,  fixtures, 
patents,  bad  debts,  etc. 

Expenses  Unclassified.  This  account  is  meant  to  cover 
any  and  all  small  items  not  chargeable  to  any  of  the  above 
accounts,  but  which  belong  to  the  general  commercial  end 
of  the  business. 

Selling  Expense 

In  all  businesses  it  is  well  to  divide  commercial  expense 
into  two  classifications,  one  covering  general  commercial 
expense,  and  the  other  selling  expense  which  will  include 
only  such  expense  as  is  directly  chargeable  to  the  selling 
end  of  the  business  as  indicated  below. 
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Salaries — Salesmen.  This  account  should  include  the 
total  amount  of  salaries  paid  to  salesmen,  and  must  not  be 
confused  with  salaries  in  connection  with  clerical  or  other 
work. 

Labor — ^General.  This  account  will  cover  any  and  all 
labor  employed  by  the  sales  departments  in  and  around  the 
office,  factory,  warehouse,  etc.,  which  is  directly  under  the 
control  of  the  sales  department. 

Commission  on  Sales.  To  this  account  should  be 
charged  all  payments  to  salesmen  on  commission  for  making 
sales  of  goods,  as  distinguished  from  those  salesmen  em- 
ployed on  salary.  Where  a  salesman  is  employed  on  a 
salary  and  commission  basis,  the  amount  paid  must  be  dis- 
tributed accordingly. 

Traveling.  This  account  will  show  all  expense  incurred 
by  traveling  salesmen,  including  hotel  bills,  railroad  fares, 
etc.,  and  should  be  checked  and  audited  from  regular  sales- 
men's expense  account  books,  or  forms  of  some  kind. 

Entertainment.  This  accoimt  is  intended  to  include 
entertainment  expense  incurred  for  the  purpose  of  making 
sales,  sales  contracts,  etc.,  either  by  the  company's  officers 
or  others. 

Rebates  and  Allowances.  To  this  account  will  be 
charged  all  rebates  or  other  allowances  made  to  customers 
as  a  matter  of  sales  policy,  but  it  should  not  include  any 
rebates  to  customers  for  claims  made  by  them  which  are 
chargeable  to  the  manufacturing  end  of  the  business,  such 
as  claims  for  defective  material,  workmanship,  etc. 

Shows  and  Demonstrations.  To  this  account  should  be 
charged  any  expense  of  shows  or  demonstrations  for  the 
purpose  of  selling  goods,  provided  they  are  not  in  any  way 
chargeable  to  regular  routine  business.  This  form  of  ex- 
pense is  generally  covered  by  an  appropriation  of  some  kind 
and  should  be  checked  up  accordingly. 
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Postage.  This  account  covers  postage  on  mail  leaving 
the  office  relative  to  making  sales,  advertising  matter, 
catalogues,  etc. 

Office  Supplies.  To  this  account  should  be  charged  all 
items  covering  general  office  material  chargeable  to  the 
selling  department,  such  as  stationery,  forms,  pencils,  books, 
etc.,  whether  such  items  are  used  in  the  office  or  by  men  on 
the  road. 

Advertising.  Advertising  is  divided  into  three  classes: 
periodicals,  circulars,  and  catalogues.  For  distribution  pur- 
poses, a  charge  account  should  be  created  for  each  one  of 
these  items  and  the  proper  amount  charged  to  each  of  them. 
In  connection  with  circulars  and  catalogues,  it  should  be 
borne  in  mind  that,  if  say  100,000  catalogues  are  purchased 
which  might  last  for  a  year  or  more,  the  expense  for  them 
should  not  all  be  charged  up  when  they  are  received,  but 
they  should  be  brought  into  an  inventory  of  general  stores 
and  prorated  monthly  for  a  period  of  one  year  at  least,  if 
not  two.  Many  claim  that  catalogue  valuations  should 
extend  for  at  least  a  year  beyond  the  time  of  complete 
delivery  to  the  public. 

Selling  Expense  Unclassified.  This  is  simply  an  account 
containing  such  small  items  as  are  not  chargeable  to  other 
accounts. 

Conunercial  or  Office  Expense  Credits 

As  it  is  desirable  to  keep  the  actual  expense  separate 
each  month  from  any  credits  obtained  by  the  commercial 
or  office  end,  it  is  advisable  to  keep  all  interest  received  and 
discounts  earned  entirely  separate  from  interest  paid  and 
discounts  allowed.  This  is  done  in  order  that  executives 
may  see  the  exact  conditions  in  both  respects;  therefore, 
separate  accounts  should  be  provided  in  the  general  ledger 
for  these  credits,  rather  than  combining  them  with  the 
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debits  under  general  heads.  The  following  accounts  should 
be  provided  for  their  entry: 

Interest  Received.  This  account  represents  the  "Interest 
Received"  column  of  the  incoming  cash  sheet,  and  should, 
in  addition  to  the  usual  interest  credits,  include  all  interest 
received  by  the  company  for  any  delinquent  sales  or  contract 
accounts. 

Cash  Discount  Earned.  This  account,  representing  the 
discount  on  purchases  as  shown  on  the  check  record,  covers 
all  discounts  earned  by  the  financial  department  due  to 
discounting  accounts  payable. 

Credits  Unclassified.  This  account  should  be  carried 
in  the  general  ledger,  to  include  any  credit  item  not  provided 
for  above  or  by  accounts  opened  subsequently. 

Analysis  of  Overhead 

The  sum-total  of  all  the  accounts  in  this  division  in  the 
general  ledger  will  be  posted  to  the  general  account  J-2  in 
the  private  ledger,  and  will  be  obtained  from  the  factory 
overhead  distribution  sheet  discussed  in  Chapter  XII. 

Accounts  Payable — ^Personal 

Under  this  subdivision  in  the  general  ledger  may  appear 
whatever  personal  accounts  it  is  absolutely  necessary  to 
carry,  and  they  will  go  into  the  corresponding  controlling 
accounts  in  the  private  ledger  if  it  is  found  necessary  to 
open  such  accounts. 

Other  accounts  than  those  previously  specified  can  be 
opened  in  the  general  ledger  from  time  to  time  as  necessity 
may  require,  but,  as  before  said,  the  general  ledger  should 
not  be  crowded  with  miscellaneous  accounts ;  all  such  items 
should  be  classified  in  the  voucher  record  or  the  journal 
register,  as  otherwise  the  analysis  of  the  monthly  expendi- 
tures could  not  be  accurately  made. 
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CONTROLLING   ACCOUNTS 
NATURE;  ASSET  ACCOUNTS 

Illustrating  and  explaining  a  chart  of  con- 
trolling accounts,  and  giving  in  detail  the 
source  from  which  the  debits  and  credits  of 
each  asset  account  are  obtained. 
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CHAPTER  XIV 

CONTROLLING  ACCOUNTS 
NATURE;  ASSET  ACCOUNTS 

Purpose  of  Controlling  Accounts 

This  and  the  next  chapter  set  forth  in  detail  the  com- 
position of  all  accounts  for  a  private  ledger,  as  per  chart 
(Form  92).  These  accounts  are  commonly  called  "Con- 
trolling Accounts,"  meaning  summary  accounts  that  will 
give  the  debit  or  credit  balance  of  the  values  with  which  they 
treat  entirely  independent  of  the  corresponding  subsidiary 
current  accounts  as  carried  in  current  ledgers. 

For  instance,  account  No.  A-3,  "Accounts  Receiv- 
able" (see  Form  92),  is  made  up  by  taking  from  the  sales 
analysis  the  total  sales  for  the  month,  and  from  the  incom- 
ing cash  sheets  the  total  amount  of  cash  received  on  ac- 
count from  customers  for  the  month,  and  the  balance  of  the 
account  constitutes  the  amount  of  outstanding  accounts  re- 
ceivable. This  figure  having  been  obtained,  the  bookkeeper 
in  charge  of  the  customers  ledger  should  draw  off  his  bal- 
ances for  comparison.  That  is  to  say,  he  totals  each  cus- 
tomer's account,  adds  up  the  debit  balances  of  all  accounts, 
any  credit  balances  being  deducted,  and  the  figure  thus 
obtained  must  agree  with  the  balancer  of  the  controlling 
account.    If  it  does  not,  there  is  a  mistake  somewhere. 

For  further  illustration,  what  has  been  said  of  "Ac- 
counts Receivable,"  also  applies  to  "General  Stores" 
(B-1).     The  total  of  all  purchases  as  taken  from  the 
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voucher  record,  less  the  total  of  all  materials  which  have 
been  used  or  sold  as  taken  from  the  monthly  distribution 
and  sales  analysis  sheets,  represents  the  controlling  account 
inventory  of  general  stores.  To  prove  this,  the  stores 
recorder  may  be  asked  to  draw  off  the  inventory  values  of 
balances  on  hand,  as  shown  on  the  stores  records.  Theo- 
retically, these  figures  must  agree,  so  that  here  again  there 
is  absolute  control  of  materials,  as  information  is  drawn 
from  two  independent  sources. 

In  other  words,  the  balance  of  any  controlling  account 
can  be  checked  against  a  balance  obtained  from  an  entirely 
separate  source,  and  in  this  way  an  absolute  check  or  con- 
trol of  the  accounts  in  question  is  maintained. 

These  private  ledger  or  controlling  accounts  are  ar- 
ranged, as  shown  on  the  chart,  in  such  a  way  that  a  thirty- 
day  statement  of  the  business  in  its  entirety  and,  by  certain 
details,  can  be  easily  obtained.  Furthermore,  this  informa- 
tion is  in  statistical  form,  thus  giving  an  opportunity  to 
read  between  the  lines  of  figures  and  make  time  period  com- 
parison of  individual  items  as  well  as  totals,  as  illustrated 
in  Chapter  II. 

In  addition,  these  controlling  accounts  supply  the  uni- 
fication required  between  cost  accounting  and  general  ac- 
counting. This  is  so  for  the  reason  that  many  of  these 
accounts  are  controlling  accounts  for  cost  work,  particu- 
larly those  pertaining  to  general  stores,  finished  stores, 
work  in  progress,  plant  betterments,  reserves,  deprecia- 
tions, etc. 

Again,  these  controlling  accounts  give  the  same  infor- 
mation monthly  that  older  methods  of  accounting  gave  but 
once  a  year;  consequently,  the  adjustments  in  prices  neces- 
sary to  keep  the  business  profitable  can  be  made  twelve 
times  as  often  as  they  could  under  the  older  methods.  The 
value  of  this  is  incomparably  greater  than  its  cost 
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It  will  be  understood,  of  course,  that  the  movement  in 
a  set  of  controlling  accounts  is  a  series  of  debits  and  credits, 
and  that  the  charging  of  any  one  account  with  an  item  of 
any  kind,  means  that  some  other  account  must  at  the  same 
time  have  a  credit  g^ven  it,  and  this  exchange  of  items  by 
debits  and  credits  is  so  woven  together  as  to  form  a  con- 
tinuous and  complete  history  of  the  activities,  progress,  and 
finances  of  the  business. 

Chart  of  Controlling  Accounts 

In  order  to  show  the  classification  required  for  con- 
trolling accounts,  the  chart  given  in  Form  92  has  been  pre- 
pared. On  this  appear  the  headings  and  divisions,  "Assets," 
"Liabilities,"  and  "Profit  and  Loss,"  and  under  them  the 
various  controlling  accounts  required  to  distribute  these 
primes  into  the  detail  necessary  for  intelligent  administra- 
tion. The  chart  shows  by  its  arrangement  how  each  account 
obtains  its  number.  Each  one  of  these  accounts  is  de- 
scribed in  this  and  the  following  chapter.  The  charges  and 
credits  given  under  any  heading,  such  as  "Accounts  Re- 
ceivable," "General  Stores,"  or  "Profit  and  Loss,"  always 
signify  with  what  that  particular  account  is  to  be  charged 
or  credited,  indicating  in  each  instance  the  other  account 
involved,  which  is  to  be  credited  or  debited  as  the  case 
may  be. 

The  general  divisions  for  these  accounts  are  indicated 
by  letters,  each  general  division  then  being  subdivided  by 
numbers.  Also,  as  may  be  seen  by  the  following  illustra- 
tion, this  classification  is  identical  with  the  order  of  ar- 
rangement on  the  monthly  balance  sheet  described  in  Chap- 
ter IL* 


'Some  difference  will  be  found  in  the  titles  of  accounts  used  in  the  balance 
sheet  of  Chapter  II  and  in  the  chart  of  controlling  accounts  discussed  in  this 
and  the  following  chapter,  this  being  due  to  the  fact  that  the  businesses  from 
which  these  forms  were  respectively  Uken  differ  in  some  details,  the  two  forms 
being    presented    exactly    as   they    were    used. 
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Assets 

Liabilities 

A. 

Current 

D.   Current 

B. 

Inventory 

E.   Reserves 

C 

Investment 

F.   Capital,  Bonds,  and  Mort- 
gages 

Profit  and  Loss 

G. 

Revenues  (by  sales) 

H. 

Costs  (of  sales) 

J. 

Expenses 

K. 

Profit   and   Loss    (monthly 
and  general) 

The  accounts  in  a  private  ledger  should  be  opened  in 
the  order  in  which  they  appear  upon  the  chart,  so  that  a 
trial  balance  taken  from  the  private  ledger  can  be  trans- 
ferred to  the  monthly  balance  sheet  and  profit  and  loss  state- 
ment with  the  least  possible  expenditure  of  time.  Any 
other  necessary  accounts  can  be  placed  in  their  appropriate 
class  on  the  chart.  All  entries  into  private  ledger  accounts 
must  be  made  by  journalizing,  and  all  such  entries  should 
be  properly  authorized  before  they  are  made. 

Classification  of  Asset  Accoimts 

Primarily,  assets  always  divide  themselves  into  three 
captions,  as  illustrated: 

A.  Current,  which  relates  almost  exclusively  to  cash 

and  accounts  receivable. 

B.  Inventory,  which  relates  almost  exclusively  to  mov- 

able or  convertible  assets. 

C.  Investments,  which  relate  exclusively  to  assets  that 

are  either  permanent  or  are  consumed  in  factory 
operations,  such  as  real  estate,  machinery,  dies, 
jigs,  etc. 
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Classification  of  Liability  Accounts 

There  are  three  classes  of  liabilities,  namely:  D,  Cur- 
rent ;  E,  Reserves ;  and  F,  Capital,  Bonds,  and  Mortgages. 

Current  liabilities  represent  moneys  payable  in  cash 
within  a  definite  period  of  time,  usually  10  to  90  days. 

Reserve  accounts  are  created  to  protect  capital  invest- 
ments by  crediting  these  accounts  periodically  with  an 
amount  from  surplus  or  profits  to  provide  for  the  wastage, 
shrinkage,  or  obsolescence  of  the  assets  to  which  they  apply, 
and  debiting  them  with  the  actual  loss  by  repairs  or  replace- 
ments on  such  assets.  In  this  way  the  asset  accounts  always 
show  the  original  purchase  or  cost  price,  while  the  corre- 
sponding reserve  accotmt  indicates  the  amount  of  deprecia- 
tion or  wastage. 

Capital,  as  its  name  implies,  is  the  amount  invested  in 
order  that  a  business  may  be  created  and  conducted,  but  as 
it  is  returnable  to  the  investor  under  certain  prescribed 
condition,  it  is  always  a  liability. 

Classification  of  Profit  and  Loss  Accounts 

Monthly  Profit  and  Loss  is  the  final  account  into  which 
go  the  profits  and  losses  resulting  from  all  monthly  trans- 
actions. Its  balance  is  at  once  transferred  to  Profit  and 
Loss  General.  Profit  and  Loss  General  account  establishes 
the  dividing  line  between  accounting  work  and  executive 
work.  In  other  words,  the  Profit  and  Loss  account  is  the 
final  expression  of  what  has  been  accomplished  and  this  is 
as  far  as  the  accountant  can  go  by  routine  methods.  It  now 
remains  for  the  executive  to  say  how  and  by  what  means 
the  results  shown  by  this  account  shall  be  disposed  of,  as 
per  the  surplus  and  dividend  accounts. 

To  arrive  at  the  above,  three  factors  are  to  be  consid- 
ered: viz.,  revenues,  costs,  and  expenses,  as  shown  on  the 
chart. 
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Assets — ^A.  Current 

A--1.    Cash  in  Bank 

This  account  represents  the  total  amount  of  cash  on  de- 
posit in  all  banks.  If  an  account  is  carried  in  more  than 
one  bank,  a  separate  register  should  be  used  for  each  bank. 
All  checks  should  be  put  up  in  pad  form,  and  each  one  given 
a  separate  number.  When  a  check  is  spoiled  it  should  be 
marked  "Void"  and  so  indicated  on  the  check  register.  Any 
check  so  marked  must  be  turned  in  and  filed  in  its  proper 
serial  place  with  other  returned  checks;  otherwise  an  audit 
is  always  questionable. 

Charge  Credit 

From     incoming    cash     sheets,      From    check    record,    with    all 
with    all    cash     received    in  cash    paid    out    in    monthly 

monthly  totals.  totals. 

Note:  All  cash  received  from  any  source  whatsoever  must 
be  deposited. 

The  balance  of  this  account  represents  the  total  amotmt 
of  cash  on  deposit  at  the  banks,  subject  to  reconciliation 
with  the  actual  bank  balances  as  shown  by  pass-books  after 
providing  for  the  outstanding  checks  and  undeposited  items. 
This  balance  should  be  proven  at  least  once  a  month  by  the 
use  of  a  "Bank  Reconciliation  Sheet." 


A- 2.    Petty  Cash 

This  account  represents  the  amount  of  office  cash  with 
which  to  pay  petty  expenses.* 


*See  ditcusiioii  of  petty  cash  voucher  and  disburiements  sheet  in  Chapter  XIII. 
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Credit 

From  incoming  cash  sheets, 
with  the  amount  of  cash  re- 
ceived back  from  the  petty 
cash  fund  to  decrease  the 
account 


Charge 

From  check  record,  on  open- 
ing the  account,  with  the 
definite  amount  determined 
upon  to  be  carried  as  petty 
cash. 

From  check  record,  with  any 
amount  drawn  to  increase 
permanently  the  account 


Note:  Checks  to  reimburse  the  cashier  for  these  expenditures 
should  never  be  charged  to  this  account,  as  it  always  remains  con- 
stant unless  the  fund  is  purposely  increased  or  decreased. 

The  amotmt  of  cash  in  the  cash  drawer,  together  with 
any  properly  proven  petty  cash  vouchers  that  have  not  yet 
been  redeemed  by  the  general  cashier,  must  at  all  times  be 
equal  to  the  permanent  balance  of  the  Petty  Cash  account 

A-3.    Accounts  Receivable 

This  accoimt  is  the  controlling  account  of  the  customers 
ledgers.  Postings  are  made  at  the  end  of  each  month  in 
totals,  as  follows: 


Charge 

From  sales  analysis,  with  the 
total  credit  sales  for  the 
month. 

From  journal  vouchers,  with 
charges  against  customers,  as 
shown  by  the  monthly  re- 
capitulations. 

From  check  record,  with  any 
amount  paid  to  customers  or 
for  their  accounts. 

From  petty  cash  book  with  any 
amounts  paid  to  customers  or 
for  their  accounts. 


Credit 

From  incoming  cash  sheets, 
with  the  total  amount  of  the 
"Accounts  Receivable"  col- 
umn. 

From  journal  vouchers,  with 
monthly  total,  as  per  recapitu- 
lation of  notes  receivable  from 
customers,  and  all  other  items 
credited  to  customers'  ac- 
counts not  mentioned  above. 
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The  balance  of  this  account  is  the  outstanding  accounts 
receivable,  and  should  be  checked  against  the  customers 
ledgers  once  a  month. 

A— 4.    Accounts  Receivable— Past  Due 

This  accotmt  is  of  great  importance  as  a  matter  of  in- 
formation. If  accounts  are  past  due  to  any  great  extent,  it 
shows  either  one  or  all  of  three  things:  that  collections  are 
not  being  properly  cared  for,  that  bad  sales  are  being  made, 
or  that  general  financial  troubles  are  affecting  collections. 
In  some  lines  of  business,  accounts  past  due  become  interest- 
bearing  which  is  often  an  item  of  considerable  importance. 

Any  concern  can  determine  about  what  percentage  of 
accounts  is  always  legitimately  past  due  and  any  variations 
from  this  percentage  should  be  immediately  looked  into. 
The  account  is  handled  as  follows: 

Charge  Credit 

From  journal  voucher,  with  any  From  incoming  cash  sheets, 
or  all  accounts  which  are  ac-  with  all  amounts  received  and 
tually  past  due.  classified  under  accounts  re- 

ceivable past  due,  as  shown 
by  the  analysis  of  the  sundry 
column. 

The  balance  of  this  account  is  the  outstanding  accounts 
receivable  past  due. 

A-^.    Accounts  Receivable — Consigned 

This  account  represents  the  amount  of  outstanding 
claims  on  goods  which  have  been  sent  out  on  consignment. 
In  other  words,  B-5,  Finished  Stores  (Branches),  would 
cover  any  and  all  goods  sent  out  on  consignment,  while 
account  A-5  represents  the  sales  which  have  been  made  on 
these  goods.    This  account  is  one  that  in  many  lines  of  busi- 
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ness  must  be  watched  very  carefully  as  defalcation  has 
probably  been  made  more  often  through  it  than  in  any 
other  phase  of  business.  Accounts  Receivable — Con- 
signed should  be  carried  as  follows: 

Charge  Credit 

From  journal  voucher,  with  all      From     incoming    cash    sheets, 
sales  of  consigned  goods.  with  all  amounts  received  In 

cash  for  accounts  receivable 
(consigned)  as  shown  by  an- 
alysis of  the  sundry  column. 

The  balance  of  this  account  is  the  outstanding  accounts 
receivable  on  goods  consigned,  and  the  aggregate  balance 
of  the  consignment  customers  ledger  must  agree  with  this 
balance  and  must  be  proven  once  a  month. 

A-6.    Accounts  Receivable— Suspense 

This  account  should  be  carefully  analyzed.  Too  often, 
unfortunately,  it  has  been  abused  by  carrying  in  it  accounts 
that  have  long  been  dead  and  past  any  possible  collection. 
This,  of  course,  creates  fictitious  assets. 

Accounts  Receivable — Suspense  should  be  charged,  and 
Accounts  Receivable  credited,  with  all  accounts  doubtful 
enough  to  justify  the  transfer.  But  it  must  be  borne  in 
mind  that,  at  the  same  time,  the  individual  account  in  the 
customers  ledger  must  be  transferred  to  a  subsidiary  sus- 
pense account  in  that  ledger,  using  a  separate  sheet  for  the 
same.  Each  suspense  account  should  be  put  on  one  line, 
and  all  these  items  should  appear  together  on  one  or  two 
pages. 

Accounts  which  are  finally  found  uncollectible  should 
be  credited  to  this  suspense  account  and  charged  to  reserve 
for  bad  debts;  therefore,  the  construction  for  a  balance  is 
as  follows: 
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Charge  Credit 

From  journal  voucher,  with  ac-      From  journal  voucher,  with  all 
counts  which  are  not  actually         accounts  determined  to  be  ab- 
bad  though  of  problematical         solutely  uncollectible, 
value.  From  incoming  cash  sheets,  with 

all  amounts  received  in  cash 
for  accounts  receivable  (sus- 
pense), as  shown  by  analysis 
of  the  sundry  column. 

The  balance  of  this  account  represents  the  actual  amount 
in  suspense  and  should  be  proven  at  least  once  a  month. 

A-7.    Notes  Receivable 

In  handling  this  account,  it  should  always  be  borne  in 
mind  that  if  notes  receivable  are  discounted,  the  full  amount 
of  the  note  must  be  entered  in  the  "Notes  Receivable"  col- 
umn on  the  incoming  cash  sheets  and  the  discount  on  such 
notes  in  the  "Sundry"  column  on  the  charge  side  (see  Form 
85).  If  notes  receivable  are  held  for  payment,  however, 
the  amount  of  cash  received  in  payment  of  the  note  must  be 
credited  in  "Notes  Receivable*'  colimMi,  and  interest  re- 
ceived on  these  notes  credited  in  the  "Interest  Received" 
column  on  the  incoming  cash  sheet.  This  account  always 
represents  the  total  amount  of  notes  receivable  and  is  con- 
structed as  follows: 


Charge 
From  journal  or  notes  receiv- 
able book,  with  all  notes  re- 
ceived from  customers. 


Credit 

From  incoming  cash  sheets, 
with  all  notes  receivable  paid 
during  the  month. 

From  journal  voucher,  with  the 
notes  receivable  not  paid  at 
maturity.  The  amount  of 
such  notes,  plus  interest  ac- 
crued, is  then  charged  to  the 
persons  from  whom  the  notes 
were  originally  received. 
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The  balance  of  this  account  should  agree  with  the 
amount  of  notes  on  hand  and  should  be  proven  once  a 
month. 

A-8.    Advanced  Expense — ^Insurance 

This  is  only  another  name  for  what  is  commonly  termed 
unexpired  insurance.  One  account  may  cover  all  classes  of 
insurance  paid,  or  it  may  be  divided  into  different  accounts, 
as  fire  insurance,  liability  insurance,  compensation  insur- 
ance, foreign  insurance,  etc.  It  is  shown  here  only  as  a 
total. 

Advanced  expense  (insurance)  is  an  expense  which 
cannot  be  charged  into  any  one  month.  In  other  words, 
if  insurance  is  paid  for  twelve  months  in  advance,  it  must 
be  prorated  over  the  twelve  months  for  which  it  is  paid. 
Insurance  accoimts  could,  of  course,  be  charged  into  a  gen- 
eral advanced  expense  account,  covering  many  expenses 
that  cannot  be  charged  into  any  one  month  but  must  be  pro- 
rated over  a  considerable  period  of  time.  Where  this  is 
done,  all  items  should  be  carefully  scheduled  in  an  advanced 
expense  prorating  book,  thus  showing  the  monthly  amount 
of  each  class. 

Advanced  Expense — Insurance  account  is  carried  as 
follows: 

Charge  Credit 

From  voucher  record  with  the  From  journal  voucher,  with  the 
total  amount  of  money  paid  proportion  of  these  expenses 
for  insurance  in  advance.  for  each  month,  as  per  sched- 

ule of  advanced  expense  pro- 
rating sheets. 

The  balance  of  this  account  shows  the  amount  of  in- 
surance properly  chargeable  to  subsequent  periods  by  month- 
ly proratings. 
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A-9.    Advanced  Expense— Advertising 

There  is  probably  no  accotmt  under  assets  more  debated 
and  perhaps  more  debatable  than  this,  for  the  reason  that 
the  time  period  value  of  advertising  can  never  be  an3rthing 
but  an  estimate.  Expenditures  of  this  kind  come  usually 
in  large  payments  in  some  particular  month.  For  instance, 
invoices  may  be  received  and  paid  in  some  one  month  for 
$10,000  worth  of  catalogues;  this  does  not,  however,  mean 
that  the  expenses  for  these  catalogues  should  be  charged 
up  to  that  particular  month.  On  the  contrary,  they  may 
constitute  a  year's  supply  and  should  be  prorated,  by  months, 
as  with  insurance.  This  principle  can  properly  be  applied, 
to  certain  forms  of  trade  journal  and  periodical  advertising, 
the  cost  of  which  should  be  spread  over  a  certain  period. 

Advanced  Expense — ^Advertising  account  is  handled  as 
follows: 

Charge  Credit 

From  voucher  record,  with  the  From  journal  voucher,  with  the 

total  amount  of  money  paid  monthly  proportion  of  these 

out    for   advertising   of   any  expenses,  as  per  schedule  of 

kind,  as  per  analysis  of  sundry  advanced^  expense   prorating 

column.  sheets. 

The  balance  of  this  account  shows  the  amount  of  ad- 
vanced expense  (advertising)  properly  chargeable  to  sub- 
sequent periods  by  monthly  proratings  and  should  frequently 
be  checked  against  the  balance  shown  on  the  prorating 
sheets. 

A— 10.    Advanced  Expense — Salesmen 

This  account  is  practically  of  the  same  nature  as  account 
A-9,  and  represents  an  amount  of  money  charged  out 
which  is  as  yet  undistributed  and  which  must  come  back 
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on  vouchers  for  traveling  expenses.  When  these  vouchers 
come  in,  their  amounts  will  be  distributed  to  commercial 
expense,  as  shown  under  commercial  expense  analysis 
(Chapter  XIII). 

This  account  is  to  be  handled  as  follows: 

Charge  Credit 

From  voucher  record,  with  the  From  journal  voucher,  with  the 

total    amount    chargeable    to  monthly  charge  to  expense  or 

this  account  as  per  analysis  of  to    the    salary    account    of 

sundry  column.  salesmen. 

The  balance  of  this  account  shows  the  amount  of  money 
advanced  for  expenses  and  still  in  the  hands  of  salesmen. 

A-11.    Treasury  Bonds 

In  connection  with  this  account,  it  must  be  distinctly 
understood  that  treasury  bonds  are  those  that  have  once 
been  issued  but  later  taken  back  into  the  company's 
possession,  either  for  cash  or  for  liquidation  of  a  debt, 
and  that  the  term  does  not,  in  any  way,  designate  unissued 
bonds.    The  account  is  to  be  handled  as  follows: 

Charge  Credit 

From  journal  voucher,  with  any  From  incoming  cash  sheets, 
bonds  received  in  payment  of  with  any  cash  received  from 
goods  or  other  indebtedness.         the  sale  of  treasury  bonds.    < 

From  voucher  record,  with  any 
money  paid  for  bonds  as  per 
sundry  column  analysis. 

The  balance  of  this  account  represents  the  value  of  the 
treasury  bonds  on  hand. 

A-12.    Treasury  Stock — Preferred 

As  in  the  case  of  bonds,  treasury  stock  is  that  which  has 
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been  issued  and  then  taken  back  into  the  company's  pos- 
session. The  term  does  not,  in  any  way,  refer  to  unissued 
stock.  The  Treasury  Stock — Preferred  account  is  to  be 
handled  as  follows: 

Charge  Credit 

From  journal  voucher,  with  any     From    incoming    cash    sheets, 

preferred    stock    received    in         with  any  cash   received   for 

payment    of    goods    or    in-         the  sale  of  treasury  preferred 

debtedness.  stock. 

From  voucher  record,  with  any 

amount    paid    for    preferred 

stock  as  per  sundry  column 

analysis. 

The  balance  of  this  account  represents  the  value  of  pre- 
ferred treasury  stock  remaining  unsold. 

A— 13.    Treasury  Stock-^Common 

As  already  stated,  treasury  stock  is  that  which  has  once 
been  issued  and  then  taken  back  into  the  company's  posses- 
sion, either  as  a  donation,  or  for  cash,  or  for  liquidation  of 
some  debt.  The  account  is  to  be  handled  in  the  same  man- 
ner as  A-12,  'Treasury  Stock — Preferred,"  discussed 
above. 

The  balance  of  this  accotmt  represents  the  value  of  each 
treasury  stock  remaining  imsold. 

A— 14.    Labor 

This  account  represents  the  total  amount  of  any  and  all 
labor  employed  by  the  company  and  must  include  all  wages 
and  salaries.  The  total  of  this  account  is  to  be  obtained  from 
two  different  sources,  as  indicated  below,  and  can  at  any 
time  be  checked  against  the  time  sheets,  thus  affording  a 
method  for  making  a  monthly  audit  of  all  money  paid  out 
for  labor. 
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Charge  Credit 

From  voucher  record,  sundry  From  record  of  production,  bet- 
column,  with  monthly  total  of  terment,  and  repair  orders, 
all  labor  paid  for.  with  total  of  column  4  (Form 

From  petty  cash  disbursements         78). 
sheet,  with  monthly  total  of     From   factory   overhead   sheet, 
the  labor  column.  with   total   of   labor  column 

(Form  77). 
From  commercial  expense  dis- 
tribution sheet,  with  totals  of 
columns  1,  2,  8,  17,  and  18 
(Form  91). 

Note:  The  above  method  requires  that  a  voucher  be  drawn 
for  each  pay-roll  made  up,  thus  showing  the  authorization  and 
approval  of  the  same. 

All  salaries  paid  by  check  should  be  handled  in  the  same  way, 
as  full  authorization  for  the  payment  of  labor  can  be  obtained  in 
no  other  way. 

If  a  company  pays  its  employees  two  or  four  times  a 
month,  this  account  must  naturally  balance  out;  if,  on  the 
other  hand,  it  pays  weekly,  an  "Accounts  Payable  Pay-roll" 
must  be  opened  imder  "Liabilities"  in  order  to  show  a  bal- 
ance on  unpaid  labor  at  the  end  of  the  month. 

Assets — B.    Inventory 

As  stated  in  connection  with  stores-keeping,  no  matter 
what  the  nature  of  a  purchase  is,  it  must  first  pass  into- 
general  stores  and  be  issued  from  general  stores  to  some 
order  number  by  means  of  a  requisition. 

It  is  only  by  taking  everything  into  general  stores  and 
by  the  use  of  a  production,  betterment,  repair,  or  distribu- 
tion order,  to  transfer  the  item  to  some  other  form  of  in- 
ventory, that  valuations  are  maintained  through  all  the  uses 
to  which  materials,  tools,  etc.,  may  be  put. 
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B-1.    General  Stores 

General  stores  is  a  controlling  account  for  such  items 
as  go  to  general  stores,  the  balance  of  which  is  obtained 
as  follows: 

Charge  Credit 

On   opening  the   account  with  From    production,    betterment, 

the  value  of  general  stores,  as  and  repair  order  distribution 

shown  on  the  general  stores  sheet,  with  monthly  total  of 

record.  column  2  (Form  78). 

From     voucher     record,     with  From  commercial  expense  dis- 

monthly    total    of    "General  tribution  sheet,  with  monthly 

,   Stores"  column.  total   of   columns   5    and   25 

From    production,    betterment,  (Form  91). 

and  repair  order  record,  with  From    factory   overhead   sheet, 

monthly  total  of  items  made  with  monthly  total  of  column 

for    general    stores,    as    per  2  (Form  77). 

sundry  column.  From  sales  analysis  sheets,  with 

total  of  general  stores  sold. 

Note:  An  invoice  or  a  sales  slip  must  be  obtained  for  each 
and  every  item  of  material  purchased. 

The  balance  of  this  account  represents  the  inventory 
of  general  stores  and  must  be  made  to  agree  with  any 
physical  inventory  when  it  is  taken,  the  difference,  if  any, 
being  carried  to  the  Profit  and  Loss  account.  The  balan'^e 
of  this  accoimt  can  also  be  reconciled  monthly  with  the 
inventory  values  of  "Balances  on  Hand"  as  shown  on  the 
stores  record  kept  by  the  stores  recorder. 

B-2.    Work  in  Progress 

*  It  is  a  well-recognized  fact  that,  to  obtain  a  thirty  days* 
statement  in  any  business  on  a  perpetual  inventory  basis, 
it  is  absolutely  necessary  to  create  a  controlling  account 
called  "Work  in  Progress"  which  shall  be  the  holding 
account  for  all  work  being  done  of  a  productive  or  asset 
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increasing  nature.  This  has  been  described  very  fully  in 
Chapter  IV  under  "Stores- Keeping"  and  need  not  be  dis- 
cussed in  detail  here  other  than  to  say  that,  to  cover  this 
account  completely  is  one  of  the  principal  functions  of  the 
record  of  production,  betterment,  and  repair  orders  (Form 
78).  On  this  record  are  gathered  all  orders  covering  work 
relative  to  production  and  betterments  for  the  month,  and 
these  orders  are  recapitulated  under  proper  columns  by 
production  orders  horizontally  and  by  totals  vertically. 

The  composition  of  the  Work  in  Progress  account 
should  be  as  follows: 

Charge  Credit 

On  opening  the  account,  with      From    production,    betterment, 

the  present  value  of  produc-         and  repair  order  sheet,  with 

tion  and  betterment  orders.  total   of   columns   8,   9,   and 

From    production,    betterment,         10,  by  items. 

and  repair  order  sheet,  with 

total  of  columns  2,  8,  4,  and 

6,  by  items  (Form  78). 

Note:  While  the  production,  betterment,  and  repair  order 
sheet  is  used  for  collecting  repair  orders,  so  as  to  classify  them  in 
totals  for  accounting  purposes  in  connection  with  depreciation, 
it  should  be  understood  that  repair  work  does  not  form  a  part  of 
"Work  in  Progress."  These  orders  are  taken  care  of  through 
"Depreciation"  and  ultimately  become  a  part  of  the  overhead. 
For  this  reason  they  should  not  be  totalled  into  the  "Work  in 
Progress"  account. 

The  balance  of  this  account  represents  the  inventory 
of  work  in  progress,  and  should  be  shown  in  the  total  of 
column  7  on  the  production,  betterment,  and  repair  order 
sheet.  It  should  be  borne  in  mind  that,  in  handling  this 
sheet,  all  uncompleted  production  and  betterment  orders, 
closed  into  "Unfinished  Work  in  Progress,"  column  7,  are 
transferred  to  column  1  of  the  sheet  for  the  next  month. 
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These  orders  constitute  the  previous  value  of  work  in 
progress,  hence  overhead  expense  must  be  prorated  to 
them,  the  same  as  though  they  were  completed  orders; 
otherwise  a  correct  inventory  could  not  be  obtained  and 
the  overhead  expense  for  the  month  could  not  be  absorbed 
into  inventories  as  it  should  be. 

B— 3.    Component  Stores 

This  account  is  a  controlling  account,  as  described  in 
Chapter  IV,  under  "Stores-Keeping,"  the  debits  and 
credits  for  which  are  as  follows: 

Charge  Credit 

On  opening  the  account,  with  From  monthly  production,  bet- 
the  present  value  of  com-  terment,  and  repair  order 
ponent  stores.  sheet,  with  the  total  disburse- 

From  monthly  record  sheet  of         ments  of  component  stores  to 
production  and  betterment  or-         production  orders,  as  shown 
ders,  with  all  completed  com-         under  column  3. 
ponent  stores  as  credited  to 
monthly  work  in  progress  and 
shown  under  column  8  (Form 
IS). 

The  balance  of  this  account  represents  the  book  in- 
ventory of  component  stores. 

B-4.    Finished  Stores 

This  is  a  controlling  account  of  all  such  stores  as  are 
available  for  merchandising  under  whatever  classification 
they  may  exist,  by  models,  etc.  It  should  be  handled  as 
follows: 

Charge  Credit 

On  opening  the  account,  with  From  sales  analysis  sheet,  with 

the  inventory  value  of  pres-  total  sales  of  finished  stores, 

cnt  finished  stores.  From   monthly  distribution   of 
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From  production,  betterment, 
and  repair  order  sheet,  with 
all  finished  stores  completed 
as  credited  to  "Work  in 
Progress"  and  chargeable  to 
"Finished  Stores,"  as  shown 
under  column  9   (Form  78). 

From  sales  analysis  sheets,  with 
all  finished  stores  returned  by 
customers  and  placed  in  stock. 


production,  betterment,  and 
repair  orders,  with  any  fin- 
ished stores  used  in  produc- 
tion. (This  seldom  occurs, 
but  when  it  does,  the  finished 
stores  item  must  be  placed  in 
the  same  column  as  com- 
ponent stores  and  the  entry 
made  in  red  ink  to  distinguish 
it  from  component  stores.) 


The  balance  of  this  account  represents  the  book  in- 
ventory of  finished  stores. 

B-5.    Finished  Stores  (Branches) 

There  are  very  few  concerns  which  have  branch  stores 
in  which  they  carry  stock.  However,  where  this  is  done, 
the  amount  of  finished  stores  on  hand  in  branches  is 
obtained  by  crediting  finished  stores  at  the  factory  and 
charging  branches. 

B-6.    Shop  Stores 

This  is  a  holding  account  to  prevent  any  discrepancy 
in  inventory  valuations  when  taking  a  physical  inventory. 
In  other  words,  these  are  supplies  issued  from  general 
stores  and  charged  up  to  expense  but  held  in  sub-stores 
stations  for  the  convenience  of  the  factory.  Unless  a 
holding  account  of  this  kind  is  provided,  on  taking  a 
physical  inventory,  a  considerable  sum  that  had  already 
been  charged  up  to  expense,  might  be  recorded,  whereas 
by  keeping  this  account  for  shop  stores  at  some  fixed  sum, 
subject  to  adjustment  under  Profit  and  Loss,  such  an  error 
will  be  avoided,  and  at  the  same  time  opportunity  will  be 
given  to  find  to  what  extent  these  stores  are  being  used. 
Therefore,  an  adjustment  from  shop  stores  bin  cards  (used 
simply  to  show  "Received,**  "Given  out,"  and  "Balance") 
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shotild  be  made  on  this  account  at  least  once  every  three 
months. 

The  account  will  be  opened  as  a  stores  account,  and 
debited  with  the  value  as  shown  by  the  quantity  on  the  bin 
cards  of  shop  stores.  This  account  will  be  increased  or 
decreased  by  an  adjustment  in  profit  and  loss  from  time 
to  time. 

The  balance  of  this  account  represents  a  certain 
fixed  investment  in  stores  that  have  been  issued  but  not 
used. 

Assets — C.  Investments 

Attention  is  called  to  the  fact  that  the  following  ac- 
counts have  to  do  with  money  which  is  absolutely  tied  up 
in  the  business,  that  is,  fixed  investments,  the  nature  of 
which  is  such  that  no  "turnover**  can  be  applied  to  them ; 
whereas  all  of  the  preceding  accounts  under  A  and  B  deal 
with  assets  which  are  subject  to  contraction  and  expansion 
according  to  trade  conditions.  In  other  words,  all  of  the 
assets  under  A  and  B  are  readily  convertible  and  are  so 
considered  by  banks  and  other  financial  institutions,  while 
those  under  C  are  assets  that  are  of  a  peculiar  value  to  the 
individual  business,  but  are  not  readily  convertible,  and 
are  subject  to  a  heavy  shrinkage  in  case  of  a  forced  sale. 
Therefore,  in  order  to  protect  money  tied  up  in  invest- 
ments, there  has  to  be  established  a  reserve  or  depreciation 
fund  which  by  some  method  of  accounting  must  be  worked 
into  costs  of  production.  To  arrive  at  this,  two  ways  are 
open: 

1.  A  rent  charge  which  shall  become  a  part  of  the 
overhead  expense  and  out  of  which  deprecia- 
tions on  the  buildings  and  real  estate  invest- 
ments are  taken  care  of;  or 
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2.  A  method  of  depreciation,  on  a  percentage  basis, 
the  amount  of  which  shall  be  charged  directly 
into  overhead. 

Generally  speaking,  the  second  plan  is  preferable. 
It  is,  however,  to  be  borne  in  mind,  that  the  original  in- 
vestments in  buildings,  building  equipment,  and  machinery 
should  never  be  lessened  in  the  controlling  accounts,  as 
decreases  are  entirely  taken  care  of  by  depreciation  ac- 
counts. Real  estate  does  not  come  under  this  rule,  as 
appreciation  might  take  place  and  is  then  entered  directly 
on  the  controlling  account,  as  shown  under  the  next  head- 
ing. Further,  this  method  of  procedure  is  quite  necessary 
in  connection  with  replacement  and  insurance  values.  In 
other  words,  the  balance  of  this  account  should  always  be 
equal  to  the  original  inventory  or  purchase  values,  and  be 
protected  by  a  reserve  for  depreciation ;  otherwise  invested 
capital  would  be  consumed  by  dividends  not  earned. 

Another  point  to  which  very  careful  consideration 
should  be  given,  is  that,  whatever  the  total  expense  of  the 
business  may  be,  it  must  always  come  out  of  the  profits; 
therefore,  the  cost  system,  or  system  of  distribution  must 
provide  for  the  absorption  of  the  expenses  into  its  cost  of 
production.  Hence,  in  connection  with  all  accounts  under 
"Investment,"  wasting  of  invested  capital  must  be  pro- 
tected by  reserves  which  must  be  prorated  into  costs  each 
month.  In  other  words,  depreciations  on  original  fixed 
investments  must  be  taken  into  account  before  legitimate 
profits  are  available  in  dividends  to  the  stockholders  of  the 
compan/. 

C^l.    Real  Estate 

The  treatment  of  this  account  under  "Investment"  is 
as  follows: 
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Credit 
In  case  of  any  sale,  the  account 
is  credited  with  the  book  value 
of  the  real  estate  sold,  while 
the  excess  of  selling  price 
over  book  value  is  credited  to 
Profit  and  Loss. 


Charge 

On  opening  the  account,  with 
the  present  book  or  appraised 
value  of  all  real  estate.  If 
appreciations  on  surrounding 
real  estate  have  been  very 
pronounced  within  a  recent 
period,  the  company's  prop- 
erty should  be  re-appraised 
and  adjusted  accordingly. 
This  is  very  necessary  when 
property  is  to  be  covered  by 
a  mortgage. 

From  check  register,  with  the 
amount  of  any  check  in  pay- 
ment for  real  estate. 

From  journal  voucher,  with  all 
notes  or  mortgages  given  in 
payment  for  real  estate. 


The  balance  of  this  account  is  the  cost  or  appraised 
value,  as  the  case  may  be,  of  real  estate  owned. 

It  is  held  by  many  authorities  that  an  increase  in  land 
value  should  not  be  shown  as  such  on  the  books.  How- 
ever, there  would  seem  to  be  no  good  reason  why  land 
should  not  be  treated  in  the  same  manner  as  any  other 
commodity.  In  all  of  the  other  transactions  of  a  business 
inventory  valuations  fluctuate  according  to  given  condi- 
tions. For  instance,  by  using  the  last  purchase  price  on 
materials,  which  is  the  exact  replacement  value  of 
the  material,  we  change  the  valuations  up  or  down  of 
all  the  materials  on  hand.  The  same  applies  to  the  price 
on  finished  parts;  the  last  regular  production  order  cost 
being  used  for  all  inventory  and  cost  valuations  made,  thus 
increasing  or  decreasing  the  valuation  of  all  such  assets 
on  hand.  These  things  are  all  arrived  at  from  practical 
experience  in  trying  to  operate  a  business  on  a  reasonable 
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and  efficient  basis,  conserving  in  all  instances  valuations 
on  assets.  As  stated  before,  changes  in  land  value,  if  based 
on  bona  fide  appraisals,  should  be  treated  in  an  identical 
manner. 

C-2.    Bmldings 

In  the  case  of  buildings  it  is  necessary  to  consider  a 
fixed  depreciation;  therefore,  the  treatment  of  the  Build- 
ings account  would  be  as  follows: 

Charge  Credit 
On  opening  the  account,  with  From  incoming  cash  sheet 
present  book  value  of  build-  (Form  65),  with  any  amount 
ings.  If  there  is  any  question  received  in  payment  or  build- 
about  their  value,  they  should  ings  sold,  as  per  analysis  of 
be  appraised  by  a  committee  sundry  column, 
or  appraisal  company.  From  journal  voucher,  with  the 
From  record  of  production  and  difference  between  the  selling 
betterment  orders,  with  the  price  and  the  original  cost  of 
amount  of  any  betterments  to  any  betterments  to  buildings 
buildings.  (This  does  not  in-  when  these  are  sold,  this  dif- 
elude  repairs.)  ference  naturally  representing 

a  loss. 

Note:  Whenever  contract  work  is  done  on  buildings,  either 
new  or  old,  the  cost  should  be  charged  to  General  Stores  and  then 
be  drawn  out  on  a  betterment  order  and  charged  to  Buildings 
account. 

The  balance  of  this  account  shows  the  original  cost 
of  buildings  together  with  any  subsequent  increase  in 
value  from  betterments.  The  current  estimated  value  is 
the  difference  between  the  balance  of  this  account  and  the 
balance  of  E-2,  "Reserve  for  Building?/' 

C— 3.    Building  Equipment 

This  account  should  consist  of  such  items  as  are  in 
reality  a  part  of  the  buildings,  and  are  not  used  directly 
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for  manufacturing  or  processing  purposes,  such  as  eleva- 
tors, plumbing,  steam  fittings,  electric  light  and  power 
wiring,  gas  fittings,  sprinkler  system,  etc.  These  are  dis- 
tinguished from  the  building  proper,  largely  because  they 
are  subject  to  a  much  more  rapid  depreciation  than  is  the 
building  itself;  for  instance,  it  might  not  be  necessary  to 
write  off  more  than  2%  on  the  buildings,  while  on  the 
items  above  mentioned,  5%  to  10%  per  annum  might  be 
required. 

The  handling  of  Building  Equipment  account  is  as 
follows: 


Charge 

On  opening  the  account,  with 

the  present  book  values  of  this 

equipment.     If  this  value  is 

•not    available,    an    appraisal 

should  be  made. 

From  monthly  betterment  order 
record,  with  all  completed 
plant  betterments  chargeable 
to  building  equipment.  This 
must  include  all  contract 
work  which  should  be  passed 
through  stores  and  requisi- 
tioned out  as  betterment  ma- 
terial, so  that  all  betterments 
to  building  equipment  will 
make  themselves  manifest  on 
the  monthly  betterment  order 
record. 


Credit 

From  incoming  cash  sheets, 
with  any  amount  received  in 
payment  for  building  equip- 
ment sold. 

From  journal  voucher,  with  the 
difference  between  selling 
price  when  sold  and  the  origi- 
nal cost 


The  balance  of  this*  account  shows  the  original  cost  of 
building  equipment,  together  with  any  subsequent  in- 
crease from  betterments;  the  current  value  being  the  dif- 
ference between  the  balance  of  this  account  and  the  bal- 
ance of  E-3,  ''Reserve  fon  Building  Equipment." 
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C— 4.    Office  Furniture  and  Equipment 

This  account  covers  furniture  of  all  kinds,  and  office 
equipment  such  as  typewriters,  adding  machines,  etc.  As 
items  of  this  nature  must  pass  into  general  stores  when 
purchased,  no  distribution  of  any  kind  will  be  charged  to 
this  account  through  the  voucher  record;  therefore,  these 
items  will  have  to  be  requisitioned  out  and  distributed 
against  some  betterment  order  number.  The  account 
must  be  handled  as  follows: 

Charge  Credit 

On  opening  the  account,  with  From  incoming  cash  sheets,  with 

the  present  book  value  of  of-  all  cash  received  in  payment 

fice  furniture  and  equipment.  for  office  furniture  and  equip- 

If  this  is  not  available,  they  ment  sold,  as  per  analysis  of 

must  be  inventoried.  sundry  column. 

From  monthly  betterment  order  From  journal  voucher,  with  the 
record,  with  all  completed  difference  between  the  selling 
plant  betterments  chargeable  price  and  the  original  cost  of 
to  office  furniture  and  equip-  any  office  furniture  and  equip- 
ment, ment    plus    any    betterments 

when  sold. 

The  balance  of  this  account  shows  the  original  cost  of 
office  furniture  and  equipment  together  with  any  subse- 
quent increase  in  value  for  betterments.  The  current  esti- 
mated value  at  any  time  is  the  difference  between  the 
balance  of  this  account  and  the  balance  of  E-4,  "Reserve 
for  Office  Furniture  and  Equipment.'* 

C-6.    Machinery  and  Tools 

This  account  represents  the  value  of  all  the  machinery 
and  shop  equipment  in  the  plant,  except  the  power  and 
lighting  apparatus;  it  includes  tools  that  belong  to,  and 
are  parts  of,  a  machine,  but  does  not  include  dies,  jigs, 
fixtures,  and  gages,  or  any  items  that  go  into  miscellane- 
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ous  equipment,  as  these  are  provided  for  in  separate  ac- 
counts. All  items  covered  by  this  account  must  be 
purchased  and  passed  into  general  stores  and  then  drawn 
into  the  factory  by  a  proper  betterment  order;  therefore, 
no  direct  charges  from  the  voucher  record  are  permissible. 
This  account  will  be  handled  as  follows: 

Charge  Credit 

On  opening  the  account,  with  From  incoming  cash  sheets, 
the  present  book  value  of  ma-  with  any  amount  received  in 
chinery  and  tools.  If  not  payment  for  machinery  sold 
available,  then  appraisal  must  as  per  analysis  of  sundry 
be  made.  column. 

From  monthly  betterment  order  From  journal  voucher,  with  the 
record,  with  all  completed  difference  between  selling 
plant  betterments  chargeable  price  and  the  original  cost  of 
to  machinery.  any  machinery  or  tools  plus 

any  betterments  added  thereto 

when  sold. 

The  balance  of  this  account  is  the  original  cost  of 
machinery  and  tools  together  with  subsequent  increase  in 
value  from  betterments.  The  current  estimated  value  at 
any  time  is  the  difference  between  the  balance  of  this 
account  and  the  balance  of  E-5,  "Reserve  for  Machinery 
and  Tools." 

Special  Account— Power  and  Light  Equipment 

While  no  special  account  is  shown  on  the  chart  or  bal- 
ance sheet,  it  is  quite  necessary  sometimes  to  separate  the 
investments  in  a  power  and  light  plant  from  the  invest- 
ment in  the  rest  of  the  plant,  inasmuch  as  it  is  a  special 
service  feature  which  may  be  utilized  by  more  than  one 
plant.  In  other  words,  it  is  a  producing  factor  which,  if 
properly  handled,  would  have  costs  computed  on  an  inde- 
pendent basis  and  its  product  sold  to  the  parent  plant,  and 
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to  others  if  it  furnished  service  to  them.  Therefore,  it  may 
be  desirable  to  have  an  account  controlling  the  investment 
in  all  such  items  of  power  and  light  equipment,  as  engines, 
boilers,  pumps,  tanks,  generators,  air  compressors,  etc. 

Like  all  other  things,  items  of  this  nature  must  be  pur- 
chased and  put  in  general  stores  and  not  be  distributed 
from  any  voucher  record.  It  is  suggested  that  this  ac- 
count always  be  handled  in  total  and  in  the  following 
manner: 

Charge  Credit 

On  opening  the  account,  with  From    incoming    cash    sheets, 

the   present    book    value    of  with  any  amount  received  in 

power  and   light   equipment.  payment  for  power  and  light 

If  not  available,  an  appraisal  equipment  sold, 

must  be  made.  From  journal  voucher,  with  the 

From  monthly  betterment  order  difference  between  the  selling 

record,  with  all  completed  bet-  price  and  the  original  cost  of 

terments  chargeable  to  power  power    and   light    equipment 

and  light  equipment  plus    any   betterments   when 

sold. 

The  balance  of  this  account  shows  the  original  cost  of 
power  and  light  equipment  together  with  any  increase  in 
value  from  betterments.  The  current  estimated  value  at 
any  time  will  be  the  difference  between  the  balance  of  this 
account  and  the  balance  of  "Reserve  for  Power  and  Light 
Equipment." 

C-6.    Dies,  Jigs  and  Fixtures 

Particular  consideration  should  be  given  to  this  ac- 
count, as  it  often  represents  values  of  a  temporary  nature. 
In  other  words,  it  represents  an  investment  in  many  tools, 
which  should  not  be  written  off  to  expense  immediately 
upon  their  purchase,  or  completion,  but  which  must  be 
retired  by  what  is  known  as  a  rapid  depreciation  fund 
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amounting  to  anywhere  from  20%  to  100%  per  annum. 
This  sort  of  equipment  must  be  sharply  distinguished  from 
small  tools,  such  as  drills,  reamers,  and  cutting  tools  (ex- 
cepting perhaps  large  milling  cutters),  which  are  bought 
and  put  into  general  stores  and  are  immediately  written 
into  expense  as  soon  as  issued  to  the  factory. 
This  account  should  be  handled  as  follows: 

Charge  Credit 

On  opening  the  account,  with  From  journal  voucher,  with  the 

present  book  value  of  all  dies,  initial    cost    of    these    items 

jigs,  and  fixtures  in  use.  when  they  become  absolutely 

From  monthly  betterment  order  worthless  or  are  discarded, 

record,  with  all  completed  bet-  From     incoming    cash    sheets, 

terments,  in  the  form  of  jigs,  with  any  sales  made  of  the 

fixtures,  etc.  same. 

Note:  This  investment  account  will  always  be  increased  from 
B-2,  "Work  in  Progress" ;  therefore,  it  calls  for  a  betterment  order 
or  some  special  form  of  betterment  requisition. 

The  balance  of  this  account  should  show  the  original 
cost  of  these  items  together  with  any  subsequent  increase 
in  value  from  betterments.  The  current  value  at  any  time 
is  the  difference  between  the  balance  of  this  account  and 
the  balance  of  account  E-6,  "Reserve  for  Dies,  Jigs,  and 
Fixtures." 

C-7.    Shop  Fixtures  and  Fittings 

This  account  will  represent  the  value  of  all  shop  fix- 
tures and  fittings,  such  as  benches,  cupboards,  chairs, 
desks,  together  with  all  containing  racks  for  stores-keep- 
ing, for  tool  cribs,  etc.  All  items  of  this  nature  which  are 
bought  for  the  factory  must  first  pass  through  general 
stores,  being  issued  to  the  factory  by  betterment  orders. 
The  account  will  be  handled  as  follows: 
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Charge  Credit 

On  opening  the  account,  with      From    incoming    cash    sheets, 
the  present  book  value  of  shop  with  any  amount  received  in 

fixtures  and  fittings.  payment  for  shop  fixtures  and 

From  monthly  betterment  order  fittings    as    per    analysis    of 

record,  with  all  monthly  plant  sundry  column, 

betterment  orders  chargeable      From  journal  voucher,  with  the 
to  these  items.  difference  between  the  selling 

price  and  the  original  cost  of 
any  shop  fixtures  and  fittings 
plus  any  betterments  when 
sold. 
From  journal  voucher,  with  the 
initial  cost  of  any  item  when 
it  becomes  obsolete. 

The  balance  of  this  account  shows  original  cost  of  shop 
fixtures  and  fittings  together  with  any  subsequent  increase 
in  value  from  betterments.  The  current  estimated  value 
at  any  time  is  the  difference  between  the  balance  of  this 
account  and  the  balance  of  E-7,  ''Reserve  for  Shop  Fix- 
tures and  Fittings." 

C— 8.    Miscellaneous  Equipment 

This  is  an  investment  account  of  a  peculiar  nature  and 
one  not  subject  to  depreciation;  therefore,  no  reserves 
are  set  up  for  it.  It  takes  so  much  water  to  fill  a  siphon 
before  it  will  operate  and  deliver  water  at  the  discharge 
end.  With  a  given  output  and  a  given  number  of  people 
employed,  it  takes  just  so  much  miscellaneous  equipment 
to  operate  a  plant.  This  miscellaneous  equipment  consists 
of  such  things  as  hammers,  wrenches,  twist  drills,  reamers, 
dies,  taps,  etc.,  and  also  brooms,  pails,  buckets,  small 
trucks,  tote  boxes,  etc.  Assets  of  this  nature  are  always  re- 
covered by  the  taking  of  a  physical  inventory;  therefore, 
a  holding  account  of  this  inventory  must  be  maintained  in 
order  to  preserve  an  equilibrium  on  inventory  valuations 
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at  the  termination  of  the  fiscal  year.  This  account  repre- 
sents a  standing  inventory  and  is  not  affected  during  the 
year  by  any  increase  or  decrease  of  items. 


Charge 

On  opening  the  account,  with 
the  present  book  value  of 
miscellaneous  equipment 

From  journal  voucher,  with  any 
increase  in  this  equipment  as 
shown  by  physical  inventory 
from  year  to  year. 


Credit 

From  incoming  cash  received 
sheets,  with  any  amount  re* 
ceived  in  payment  for  miscel- 
laneous equipment  as  per 
analysis  of  sundry  column. 

From  journal  voucher,  with  any 
decrease  in  the  amount  of  this 
equipment  at  subsequent  in- 
ventory periods. 


The  balance  of  this  account  gives  the  cost  of  miscel- 
laneous equipment  as  affected  by  any  increases  or  de- 
creases shown  by  subsequent  inventories  or  sales. 

C--9.    Patterns 

This  account  represents  the  value  of  patterns  on  hand 
at  any  time  and  should  be  handled  conservatively,  for  it  is 
a  well-known  fact  that  changes  made  in  patterns  are  so 
rapid  in  most  instances  as  to  cause  them  to  become  worth- 
less. These  items  must  be  handled  through  a  controlling 
account,  and  written  off  on  a  fixed  basis  rather  than  to 
charge  them  up  to  expense  at  the  time  they  are  created. 
In  other  words,  these  items  are  distributed  over  some  time 
period  or  on  some  fixed  basis  for  the  purpose  of  stabilizing 
costs.    The  account  will  be  handled  as  follows: 


Charge 
On  opening  the  account,  with 

the    present    book    value    of 

patterns. 
From  monthly  betterment  order 

record,    with    all    completed 

betterments  for  same. 


Credit 

From  journal  voucher,  with  ini- 
tial cost  of  discarded  patterns. 

From  incoming  cash  sheets, 
with  any  amount  received  in 
payment  for  patterns  as  per 
analysis  of  sundry  colxmm. 
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The  balance  of  this  account  shows  total  initial  cost  of 
patterns,  the  current  estimated  value  at  any  time  being 
the  difference  between  the  balance  of  this  account  and  the 
balance  of  E-8,  "Reserve  for  Patterns." 

C— 10.    Drawings 

This  account  represents  the  value  of  drawings  on  hand 
at  any  time.  All  that  was  stated  above  in  regard  to  pat- 
terns applies  with  equal  or  greater  force  to  drawings, 
and  the  account  is  handled  in  the  same  way  as  Patterns 
account. 

The  balance  of  this  account  shows  total  initial  cost  of 
drawings,  the  current  estimated  value  at  any  time  being 
the  difference  between  the  balance  of  this  account  and  the 
balance  of  E-9,  "Reserve  for  Drawings." 

C-11.    Patents 

There  is  perhaps  no  account  on  the  general  books  of 
any  company  that  is  more  questionable  than  that  of 
patents.  Their  true  worth  is  an  absolutely  unknown 
quantity,  and  tremendously  fictitious  values  are  often 
placed  upon  them  to  the  ultimate  detriment  of  the  com- 
pany's affairs.    This  account  is  handled  as  follows: 

Charge  Credit 
From  voucher  record,  with  From  journal  voucher,  with  the 
actual  cost  to  obtain  patent  as  original  book  value  of  any 
per  sundry  column  which  patent  which  has  expired  or 
should  include  all  legal  ex-  has  been  abandoned, 
penses  as  well  as  patent  fees.  From  incoming  cash  sheet,  with 
From  journal  voucher,  with  the  any  amount  received  in  pay- 
actual  cost  or  estimated  value  ment  for  patents  which  are 
of  a  patent  which  is  pur-  sold  instead  of  being  aban- 
chased.  doned,  as  per  sundry  column. 

The  balance  of  this  account  shows  the  total  initial  cost 
of  patents,  the  current  estimated  value  at  any  time  being 
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the  diflference  between  the  balance  of  this  account  and  the 
balance  of  E-10,  "Reserve  for  Patents." 

C-12.    Advanced  Expenses — Development  and  Experi- 
mental Work 

In  many  lines  of  business  a  controlling  account  is 
necessary  to  cover  what  may  be  termed  "Advanced  Ex- 
penses" for  development  and  experimental  work.  This 
account,  when  required,  is  purely  an  arbitrary  one,  dictated 
by  conservatism  for  the  purpose  of  stabilizing  costs.  In 
other  words,  the  cost  of  development  and  experimental 
work  for  a  product  is  held  in  this  controlling  account  and 
spread  over  the  life,  or  a  portion  of  the  life,  of  the  product. 
This  account  oftentimes  includes  research  work,  especially 
of  a  laboratory  nature. 

By  having  an  account  of  this  character,  it  is  possible 
to  prorate  monthly  a  certain  amount  for  this  kind  of  work, 
thereby  putting  it  on  the  same  basis  as  unexpired  insur- 
ance, advertising,  etc. 

The  account  is  handled  as  follows: 

Charge  Credit 

On  opening  the  account,  with  From  journal  voucher,  with  the 

any  undistributed  expense  of  proper    monthly    distribution 

this  character.  which     should     be     charged 

From  monthly  betterment  order  directly     into     overhead     or 

record  or  a  prorating  sheet,  commercial  expense  as  shown 

with  all  expense  chargeable  to  on     the     monthly    prorating 

this  kind  of  work.  sheets. 

The  balance  of  this  account  is  the  amount  to  be  pro- 
rated to  subsequent  time  periods.  The  time  period  and 
the  amount  absorbed  into  expense  for  each  period  may  be 
changed  from  time  to  time  as  necessary,  but  only  by  au- 
thority of  the  board  of  directors  or  executive  committee. 
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CONTROLLING   ACCOUNTS 

LIABILITY   AND 

PROFIT   AND    LOSS   ACCOUNTS 

Continuing  the  illustration  and  explanation 
of  the  chart  of  controlling  accounts,  and 
giving  in  detail  the  source  from  which  the 
debits  and  credits  of  each  liability  account 
and  each  profit  and  loss  account  are  obtained. 
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CONTROLLING   ACCOUNTS 

LIABILITY   AND 
PROFIT   AND    LOSS   ACCOUNTS 

Liabilities — D.  Current 

D-l.    Accounts  Payable 

This  IS  the  controlling  account  of  the  purchase  ledger 
or  purchase  vouchers.  In  other  words,  it  represents  the 
total  amount  of  money  which  the  company  owes  its 
creditors.  Postings  are  made  to  this  account  at  the  end 
of  each  month  as  follows: 

Charge  Credit 

From  check  record,  with  month-  From  voucher  record,  with 
ly  total  of  the  "Accounts  monthly  total  of  all  purchases. 
Payable"  column.  as    per    "Accounts    Payable" 

From  journal  voucher,  with  any  column, 

other  items  charged  to  pur-      From  journal  voucher,  with  any 
chase  creditors,  such  as  notes  other  items  credited  to  pur- 

issued  in  payment,  etc.  chase  creditors. 

From  incoming  cash  sheet,  with 
all  cash  received  from  pur- 
chase creditors,  as  per  analy- 
sis of  sundry  column. 

The  balance  of  this  account  is  the  amount  due  pur- 
chase creditors.  The  aggregate  balance  of  the  purchase 
vouchers  must  agree  with  this  balance  which  should  be 
proven  once  a  month  by  drawing  off  the  balance  from  the 
unpaid  vouchers. 

301 
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D-2.    Accounts  Payable  Datings 

This  is  a  very  unusual  account  with  most  concerns  and 
for  this  reason  is  not  given  on  the  chart  (Form  92).  It 
represents  purchases  under  special  agreements,  where  the 
invoice  does  not  mature  in  thirty  or  sixty  days  as  custom- 
ary, but  at  a  later  date  specifically  indicated  in  the  pur- 
chase contract. 

D-3.    Notes  Payable 

This  account  shows  the  company's  liability  for  notes 
payable,  and  should  be  handled  as  follows: 

Charge  Credit 

From    check    record,    with    all      From    incoming    cash    sheets, 
payments  on  account  of  notes  with    monthly    total    of    the 

payable,  as  per  "Notes  Pay-         "Notes  Payable"  column,  rep- 
able"  column.  resenting    all    notes    payable 
From  journal  voucher,  with  any  issued,    discounted,    and    re- 
adjustments    chargeable     to  newed. 

notes  payable  by  other  than      From  journal  voucher,  with  all 
cash,  as  per  monthly  total  of  renewals   of  notes  by   other 

the  "Notes  Payable"  column.  than  cash  transactions,  as  per 

the  monthly  total  of  "Notes 
Payable"  column. 

Note :  Upon  the  renewal  of  a  note,  a  journal  voucher  must  be 
made  on  which  will  be  recorded  the  cancellation  of  the  unpaid  note 
or  any  portion  thereof  by  the  issue  of  a  new  note  in  its  place.  The 
amount  of  the  old  and  new  note  will  be  charged  and  credited  to  this 
account,  respectively.  In  the  event  of  the  new  note  being  in  excess 
of  the  old  one,  the  excess,  representing  interest  or  a  further  pay- 
ment to  a  purchase  creditor,  must  be  charged  and  credited  to  the 
proper  account 

The  balance  of  this  account  represents  the  amount  of 
the  company's  liabilities  for  notes  payable,  and  must  agree 
with  the  total  of  unpaid  notes  still  outstanding.  It  should 
be  proven  at  least  once  a  month  against  the  unpaid  notes. 
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D-4.    Taxes  Accrued 

In  the  handling  of  this  account,  it  must  be  remembered 
that  taxes  are  usually  paid  at  the  end  of  the  year.  As  it 
is  not  desirable  to  have  all  of  this  expense  charged  to  the 
month  in  which  it  is  paid,  it  should  be  prorated  monthly. 
The  account  may  be  handled  as  follows: 

Charge  Credit 

On  opening  the  account,  with  From    journal    voucher,    with 

the  accrued  taxes  to  date,  if  monthly    taxes    as    per    tax 

any.  schedule  on  the  monthly  pro- 

From  voucher  record,  with  the  rating  sheet— one-twelfth  each 

amount  of  tax  bills  when  re-  month. 

ceived  as  per  sundry  column. 

Note :  By  handling  the  account  in  this  way,  it  is  not  necessary 
to  credit  any  reserve  for  taxes,  as  the  account  itself  is  practically 
a  reserve. 

The  credit  balance  of  this  account  represents  the  com- 
pany's liability  for  taxes  accrued  but  not  due. 

D-5.    Interest  Accrued — General 

This  account  shows  the  liability  for  interest  accrued 
on  notes,  etc.,  and  should  be  handled  as  follows: 

Charge  Credit 

From   check   record,   with   the      From  journal  voucher,  with  the 

amount  of  cash  paid  for  in-         monthly  proportion  of  interest 

terest  which  has  accrued,  as  accrued  on  notes  payable,  as 

per  sundry  column.  per  interest  schedule  on  the 

monthly  prorating  sheet. 

Note :  No  interest  which  is  paid  in  advance  should  go  into  this 
account,  but  it  should  be  charged  to  "Advanced  Expense — General," 
and  through  that  account  prorated  into  monthly  expense. 

The  balance  of  this  account  represents  the  company's 
liability  for  interest  accrued  on  notes  payable. 
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D-^.    Interest  Accrued  on  Bonds 

This  account  and  the  next  account,  D-7,  "Interest 
Accrued  on  Mortgages/'  are  handled  in  the  same  manner 
as  D-5,  "Interest  Accrued — General." 

Liabilities — E.  Reserves 

Theoretically  and  practically,  reserves  are  established 
to  separate  from  surplus  a  certain  amount  with  which  to 
cover  losses  such  as  expenditures  for  repairs,  depreciations, 
and  the  renewal  of  various  kinds  of  equipment.  This  is  done 
as  a  conservative  measure,  as  otherwise  the  available  surplus 
would  appear  larger  than  it  really  is,  and  create  a  tendency 
to  declare  dividends  not  warranted,  especially  during  dull 
times. 

Monthly  charges  should  be  made  against  each  reserve, 
and  credited  to  overhead,  so  that  no  one  particular  time 
period  will  be  unduly  burdened  for  such  expenditures.  These 
expenditures  can  then  be  handled  in  whole  or  distributed 
over  the  different  departments,  so  as  to  become  a  part  of 
the  departmental  overheads. 

It  must  be  remembered  that  these  reserves  are  legit- 
imately withheld  from  profits,  because  the  amounts  they 
protect  have  been  prorated  over  the  product  manufactured 
and  thus  charged  into  costs  of  production.  In  other  words, 
the  cost  of  goods  has  been  increased  by  the  amount  charged 
to  depreciation,  for  replacements,  repairs,  etc.  Any  com- 
mercial profit  derived  from  sales,  over  and  above  this  cost 
is  therefore  true  profit  and  not,  as  would  otherwise  be  the 
case,  a  portion  of  the  stockholder's  investment  which,  hidden 
in  profits,  might  be  returned  to  him  in  the  form  of 
dividends. 

As  the  name  of  each  reserve  account  relating  to 
tangible  assets  indicates  its  purpose  and  also  the  sources 
of  debit  and  credit  for  the  same,  it  will  not  be  necessary  to 
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describe  every  account.    The  following  will  serve  to  illus- 
trate them  all: 

£-2.    Reserve  for  Depreciation  of  Buildings 

This  account  is  typical  of  all  reserve  accounts  for 
tangible  assets,  and  is  handled  as  follows: 


Charge 

From  journal  voucher,  with 
monthly  amount  of  repairs 
expended  on  buildings. 

From  journal  voucher,  with  the 
difference,  if  a  loss,  between 
the  initial  cost  and  the  selling 
price  of  buildings  sold. 


Credit 
From  journal  voucher,  with 
monthly  amounts  of  estimated 
depreciation  on  buildings, 
chargeable  to  overhead  or 
commercial  expense. 


The  credit  balance  of  this  account  is  the  unused  por- 
tion of  the  reserve. 

In  connection  with  the  above,  it  may  be  said,  that  the 
titles  of  E^l,  Real  Estate;  E^2,  Buildings;  E-3,  Building 
Equipment;  E-4,  Office  Furniture  and  Equipment;  E-S, 
Machinery  and  Tools;  E-6,  Dies,  Jigs  and  Fixtures;  E-7, 
Shop  Fixtures  and  Fittings;  E-8,  Patterns;  and  E-9, 
Drawings,  are  in  each  case  clearly  descriptive  of  the  char- 
acter of  the  accounts. 

E-10.    Reserve  for  Depreciation  of  Patents 

Patents  are  not  a  tangible  asset;  therefore,  this  ac- 
count must  be  treated  diflferently  from  the  foregoing.  It 
shows  the  amount  of  depreciation  set  aside  for  patents, 
based  on  the  life  a  patent  has  to  run. 


Charge 
From  journal  voucher,  with  the 
difference,  if  a  loss,  between 
the  initial  cost  and  the  selling 
price  of  any  patent  sold. 


Credit 
From  journal  voucher,  with  the 
monthly  prorated  amount  of 
depreciation  for  patents, 
chargeable  to  overhead  or 
commercial  expense. 
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Note:  In  connection  with  this  account,  it  should  be  borne  in 
mind  that  the  full  life  of  a  patent  is  seventeen  years,  and  that, 
whatever  the  valuation  of  a  patent  is,  it  must  be  depreciated  at  least 
pro  rata  according  to  the  time  it  has  to  run,  so  that  at  the  end  of 
its  life  the  book  valuation  will  be  wiped  out 

The  credit  balance  of  this  account  is  the  unused  por- 
tion of  the  reserve. 

E— 11.    Reserve  for  Bad  Accounts 

This  account  is  handled  as  follows: 

Charge  Credit 

From  journal  voucher,  with  all  From  journal  voucher,  each 
accounts  which  are  deter-  month  with  one-twelfth  of  the 
mined  to  be  uncollectible.  estimated   annual   loss   from 

uncollectible  accounts. 
From  incoming  cash  sheet,  with 
any  moneys  collected  on  items 
shown  on  the  debit  side  of 
this  account 

The  balance  of  this  account  shows  the  difference  between 
the  amounts  set  aside  monthly  to  cover  losses  from  bad 
debts  and  the  actual  losses  sustained.  At  the  end  of  the 
year  the  balance  should  be  closed  into  profit  and  loss. 

If  any  collections  are  made  on  accounts  which  had  been 
written  off  in  a  preceding  year,  such  collections  should  not 
be  credited  to  this  reserve  account  but  to  profit  and  loss. 

E— 12.    Bond  Redemption  Fund 

This  account  is  credited  monthly  or  quarterly,  at  the 
discretion  of  the  board  of  directors,  with  an  amount  suffi- 
cient to  provide  for  the  redemption  of  the  bonds  at  their 
maturity. 

E-13.    Obsolete  Stock 

This  account  should  be  handled  as  follows: 
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Charge  Credit 

From  journal  voucher,  with  the  From  journal  voucher,  with  the 
inventory  value  of  stock  writ-  estimated  monthly  amount  re- 
ten  ofif  to  obsolescence.  quired  to  cover  the  writing  off 

of  losses  due  to  obsolescence 
of  stock. 

The  balance  of  this  account  is  the  unused  reserve  for 
obsolescence. 

E-14.    Obsolete  Equipment 

This  account  is  handled  in  exactly  the  same  manner  as 
obsolete  stock. 

Liabilities — ^F.  Capital,  Bonds,  and  Mortgages 

Capital  Stock  Accounts 

An  account  is  sometimes  opened  with  "Capital  Stock 
Authorized,"  or  some  similar  title,  in  order  to  bring  on 
the  books  of  account  the  total  capitalization  of  the  com- 
pany. Speaking  generally,  however,  any  account  repre- 
senting capital  stock  should  show  only  the  stock  that  has 
actually  been  issued;  that  is  to  say,  if  the  authorized  capital 
stock  of  a  company  is  $500,000  divided  into  $100,000  pre- 
ferred and  $400,000  common,  and  if  all  of  the  preferred, 
but  only  $300,000  of  the  common,  is  issued,  the  capital 
stock  accounts  should  show  the  issue  of  $400,000  and  not 
the  entire  capitalization  of  $500,000.  In  other  words,  the 
capital  stock  accounts  should  show  only  such  an  amount 
of  the  authorized  capital  stock  as  has  been  issued,  and 
is  actually  outstanding. 

Furthermore,  when  stock  has  been  issued  and  paid  for 
by  a  subscriber  and  is  either  donated  to,  or  bought  back 
by,  the  company,  such  stock  becomes  treasury  stock,  and 
does  not  in  any  way  affect  the  capital  stock  accotmts  F-1 
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or  F-2,  but  must  be  carried  in  a  separate  account  as 
treasury  stock  as  an  asset  (A-12  and  A-13). 

When  stock  has  been  issued  but  has  not  been  paid  for 
in  fullj  it  should  be  treated  in  the  same  manner  as  any 
other  account  sale,  that  is,  it  should  be  credited  to  Capital 
Stock  and  be  charged  to  Accounts  Receivable  in  the  per- 
sonal accounts  ledger. 

F-1.    Capital  Stock— Preferred 

This  account  should  be  handled  as  follows: 

Charge  Credit 

From  journal  voucher,  with  any  From   stock   record   book,   the 

reduction  in  preferred  stock,  total   preferred  stock  which 

or  any  preferred  stock  for-  has  been  issued, 
feited    for    non-payment    of 
purchase  price. 

The  balance  of  this  account  represents  the  company's 
outstanding  preferred  stock. 

F-2.    Capital  Stock— Common 

This  account  would  be  handled  in  the  same  manner 
as  F-1,  and  the  balance  represents  the  company's  liability 
for  outstanding  common  stock. 

F-3.    Bonds 

Bonds  will  be  carried  in  a  holding  account  the  same  as 
F-1  and  F-2,  until  redeemed  by  the  company,  when  the 
account  will  be  charged  and  cash  credited.  The  balance  of 
this  account  always  shows  the  amount  of  outstanding 
bonds  for  which  the  company  is  liable. 

F-4.    Mortgages 

Mortgages  will  be  held  in  account  F-4  until  retired,  at 
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which  time  this  account  should  be  charged  from  the 
voucher  record  and  cash  credited.  The  balance  of  this 
account  always  shows  the  amount  of  outstanding  mort- 
gages for  which  the  company  is  liable. 

F-13.    Surplus 

This  account  is  a  reservoir  for  holding  all  moneys  made 
over  and  above  actual  costs  of  doing  business,  and  also  for 
holding  certain 'amounts  to  cover  contingencies,  improve- 
ments, etc.,  not  taken  care  of  by  reserve  accounts. 


Charge 
From    journal    voucher,    with 

amount  of  dividends  declared 

by  board  of  directors. 
From  journal  voucher,  with  the 

disposition     of     any     other 

a'mounts  of  surplus. 


Credit 
From  journal  voucher,  with  the 
balance  of  Profit  and  Loss — 
General  to  be  carried  to  this 
account 


Note:  Under  no  circumstances  can  any  entry  be  made  to  this 
account  except  by  authorization  of  the  board  of  directors. 

The  balance  of  this  account  is  the  undivided  profits 
subject  to  the  board  of  directors'  disposal. 

F-14.    Dividends  Declared 

This  account  is  a  record  of  the  dividends  declared  and 
paid,  which  should  always  be  taken  from  surplus  and  not 
directly  from  profit  and  loss. 


Charge 

From  check  record,  with  all 
dividends  paid  in  cash,  as  per 
sundry  column. 

From  journal  voucher,  all  divi- 
dends paid  in  some  other  way 
than  by  cash. 


Credit 
From  journal  voucher,  with  the 
amount  of  dividends  declared 
by  the  board  of  directors,  as 
shown  by  the  minute  book, 
charging  the  same  to  surplus. 
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The  balance  of  this  account  consists  of  dividends  de- 
clared but  not  yet  paid.  As  a  general  rule,  dividends 
should  never  be  declared  unless  means  are  available  to  pay 
them;  therefore,  there  should  never  be  a  balance  to  this 
account  save  for  the  interval  between  the  declaration  and 
payment  of  dividends. 

Profit  and  Loss — G.  Revenues 

G.    Total  Revenues 

If  a  controlling  account  of  all  sales  is  desired,  this  ac- 
count will  be  set  up  and  represents  the  revenues  from  all 
sales,  as  shown  by  the  sales  analysis  sheet  and  by  the  chart 
covering  the  various  models  made,  and  by  any  other  record 
showing  items  sold.  The  account  will  be  handled  as 
follows: 

Charge  Credit 

From  returned  goods  analysis      From  sales  analysis  sheet,  with 
sheet,  with  monthly  totals  at         monthly  totals  of  all  sales, 
sales  prices,  of  all  sales  re- 
turned. 
From  sales  analysis  sheet,  with 
the    monthly    totals    of    the 
various    adjustments    named 
thereon.' 

The  account  is  balanced  out  each  month  into  Monthly 
Profit  and  Loss  (K-1). 

G^l.    Road  Racer  Model 

If  it  were  thought  better  to  have  a  running  controlling 
account  for  each  item  in  the  classification  of  the  sales 
analysis  sheet,  or  the  chart,  any  account  from  G-1  to  G-14 
inclusive  would  be  handled  according  to  the  following 
method: 
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Charge  Credit 

From  returned  goods  analysis     From  sales  analysis  sheet,  with 
sheet,  with  monthly  total  of         monthly  total  of  all  sales  of 
all    sales    returned    at    sales         road  racer  model, 
prices  for  road  racer  model. 
From  sales  analysis  sheet,  with 
monthly  totals  of  the  adjust- 
ments named  thereon  for  road 
racer  model. 

The  account  is  balanced  out  each  month  into  the 
Monthly  Profit  and  Loss  account. 

Profit  and  Loss — H.  Costs 
H.    Cost  of  Sales 

This  is  the  analysis  of  costs  for  the  sales  items,  and 
consequently,  whatever  method  is  used,  the  classifica- 
tion under  "H"  must  be  exactly  the  same  as  illustrated 
under  "G." 

If  the  costs  of  sales  are  handled  in  one  master  account, 
the  debits  and  credits  will  be  as  follows: 

Charge  Credit 

From  the  cost  columns  of  the  From  the  cost  columns  of  the 

sales    analysis     sheet,     with  returned  goods  sales  analysis 

monthly    cost    totals    of    all'  sheet,  with  monthly  cost  totals 

goods  sold.  of  all  goods  sold  and  returned. 

The  balance  of  this  account  represents  the  cost  of 
goods  sold,  and  is  closed  out  each  month  to  the  debit  of 
Monthly  Profit  and  Loss  (K-1). 

If  each  item  in  the  classification  were  treated  sepa- 
rately, any  account  from  H-1  to  H-14  would  be  handled 
the  same  as  above.* 


*In  connection  with  the  "G**  and  'II'*  aecountt,  reference  !i  agaJn  made  to 
the  sales  analTsis  sheet  which  gives  the  classification  shown  on  the  chart  of  co» 
trolling  accounts.  Thxn  sales  analysis  sheet  is  used,  not  only  for  the  report  of  sales 
and  cost  of  sales,  but  the  same  set  of  sheets  is  used  for  recording  all  retoraed 
goods  which  must  be  classified  on  their  return  just  as  they  are  m  laka  when 
going  out 
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Profit  and  Loss — ^J.  Expenses 

J— 1.    Commercial  or  Office  Expense 

This  account  will  include  all  expenses  chargeable  to  the 
commercial  end  of  the  business,  such  as  commercial  labor, 
commercial  material,  and  commercial  general  expense,  as 
outlined  in  Chapter  XIII,  "Commercial  or  Office  Account- 
ing."   This  account,  in  total,  is  handled  as  follows: 

Charge  Credit 

From  voucher  record,  with  the  From  monthly  distribution  sheet, 

total  amount  of  commercial  with  monthly  total  of  com- 

expense    as    shown    by    the  mercial  expense  as  shown  on 

"Commercial    Expense"    col-  the  same,  this  being  the  grand 

umn.  total  of  the  subsidiary  ledger 

From  journal  voucher,  with  any  commercial    accounts    which 

commercial  expense  prorated  are  chargeable  to  Profit  and 

over  the  business  not  shown  Loss, 
on  voucher  record. 

This  account  is  balanced  out  into  Monthly  Profit  and 
Loss. 

J— 2,    Overhead 

The  one  great  object  of  this  account  is  to  stabilize  fac- 
tory costs,  by  the  equitable  distribution  of  overheads  on  an 
hourly  rate  basis  or  on  a  percentage  basis.  It  is  highly 
undesirable  to  change  these  rates  more  often  than  is  abso- 
lutely necessary,  as  the  change  of  an  overhead  rate  in  a 
business  means  a  change  in  the  inventory  valuation  of  all 
"Work  in  Progress,"  "Component  Stores,"  and  "Finished 
Stores."  For  instance,  if  the  actual  overheads  for  any 
particular  month  as  shown  on  the  overhead  distribution 
sheet  were  $100,000,  and  if  the  amount  on  a  percentage  or 
other  basis,  actually  absorbed  into  production,  as  shown 
on  the  production  sheets,  were  $97,000,  there  would  be 
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$3,000  to  be  disposed  of  in  either  one  of  two  ways:  first, 
it  can  be  taken  from  this  account  and  wiped  out  through 
Profit  and  Loss,  or  second,  a  holding  account  can  be 
created  under  B,  "Assets — Inventory,"  in  order  to  allow 
time  for  showing  whether  or  Aot  the  percentage  basis  or 
the  hourly  rate  basis  should  be  changed.  In  this  way  the 
amount  spent  for  overhead  would  be  undistributed  ex- 
pense that  remained  as  an  asset,  the  same  as  "Advanced 
Expenses — Insurance,"  "Salesmen,"  etc. 

This  account  will  embrace  all  non-productive  labor, 
non-productive  material,  and  manufacturing  general  ex- 
pense, and  will  control  the  subsidiary  ledger  factory  over- 
head accounts.  Its  purpose  is  to  wipe  out  any  difference 
through  Profit  and  Loss  that  may  exist  between  the  over- 
head actually  applied  during  the  month  and  that  actually 
created  by  expenditures.  The  account  should  be  handled  as 
follows: 

Charge  Credit 

From  voucher  record,  with  the     From  production  and  betterment 
total     monthly     amount     as         order  record,  with  the  total 
shown  by  "Overhead"  column.         anaount  of  factory  overhead 
From  journal  voucher,  with  all         prorated    to   production    and 
other  charges  or  distributions         betterment  orders  during  the 
of  overhead  expenditure  not         month, 
included  in  the  voucher  rec- 
ord.    These  charges  will  be 
the  same  as  shown  on  the  sub- 
sidiary  ledger   overhead  ac- 
counts, and  will  agree  with 
the     total     general     expense 
shown   on   monthly   distribu- 
tion sheet. 

The  balance  of  this  account  is  any  unused  or  excess  over- 
head which  is  necessarily  carried,  together  with  commercial 
expense,  into  Monthly  Profit  and  Loss. 


Digitized  by  VjOOQIC 


314      UNIFIED    ACCOUNTING    FOR    INDUSTRIALS 

K — Profit  and  Loss 

K-I,    Monthly  Profit  and  Loss 

This  account  will  represent  the  monthly  profit  or  loss 
in  the  business,  and  will  be  closed  out  monthly  into  Profit 
and  Loss — General.    It  should  be  handled  as  follows: 

Charge  '  Credit 

From  journal  voucher,  with  cost  From  journal  voucher,  with 
of  sales,  crediting  the  same  to  revenue  of  sales,  charging  the 
cost  accounts.  same  to  Revenues. 

From  journal  voucher,  with  ex- 
penses, both  commercial  and 
unused  or  excess  overhead 

The  balance  of  this  account  is  the  net  monthly  profit 
or  loss,  and  will  be  carried  into  Profit  and  Loss — General. 

K— 2.    Profit  and  Loss — General 

This  account  is  provided  for  the  accumulation  of  the 
entries  of  monthly  profit  and  loss.  The  account  should 
be  handled  as  follows: 

Charge  Credit 

From  journal  voucher,  with  the  From  journal  voucher,  with  the 

monthly  balance  of  Profit  and  monthly  balance  of  Profit  and 

Loss,  if  a  loss.  Loss,  if  a  profit 

The  balance  of  this  account  is  carried  to  surplus  quar- 
terly, semiannually,  or  annually,  according  to  the  discre- 
tion of  the  board  of  directors. 


This  is  as  far  as  the  comptroller  or  general  accoimtant 
should  handle  the  accounts  shown  on  the  chart  of  con- 
trolling accounts. 
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No  transfer  from  the  accumulated  Profit  and  Loss — 
General  to  "Surplus,"  should  be  made  unless  by  the  au- 
thorization of  the  board  of  directors  or  executive  commit- 
tee; nor  should  any  authorization  to  transfer  amounts 
from  "Surplus"  to  "Dividends"  be  given  except  by  the 
board  of  directors  or  executive  committee. 

It  must  also  be  borne  in  mind  that  reserves  for  depre- 
ciations, etc.,  are  really  undivided  profits,  and  therefore, 
the  percentages  employed  for  the  various  assets  must  also 
be  authorized  by  the  board  of  directors  or  executive  com- 
mittee and  duly  recorded. 
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CHAPTER    XVI 

TAKING  THE   INVENTORY 

Showing  the  development  of  a  duplicate  tag 

method,  together  with  complete  specifications 

for  actually  taking  an  inventory* 
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CHAPTER    XVI 

TAKING   THE   INVENTORY 

Preliminary  Steps 

To  take  an  inventory  for  valuations  only  is  one  thing, 
but  to  take  an  inventory  for  the  purpose  of  perpetuating  it 
by  count  as  well  as  by  valuations,  at  the  same  time  establish- 
ing a  definite  control  of  investments  and  production,  is  an 
entirely  different  proposition,  and  one  that  requires  definite 
plans  carefully  worked  out  in  advance.  These  plans  must 
embrace  not  only  the  methods  to  be  employed  in  the  actual 
taking  of  the  inventory,  but  also  a  temporary  organization 
for  doing  the  work,  a  complete  classification  for  production 
and  accounting  purposes,  and  a  previously  prepared  pricing 
system  as  well.  Further,  the  plant  itself  should  be  physically 
prepared  for  the  taking  of  an  inventory  by  issuing  explicit 
instructions,  sufficiently  in  advance  of  the  inventory  period, 
to  the  superintendent  and  foremen  to  clean  up  the  various 
departments  and  finish  as  far  as  possible  all  production  and 
betterment  orders  standing  as  work  in  progress. 

Too  often  inventory  taking  is  considered  as  a  sort  of 
necessary  evil  to  be  disposed  of  along  the  lines  of  least 
resistance,  usually  by  turning  this  work  over  to  foremen 
and  clerks  with  little  or  no  instruction  or  preparation  from 
either  an  accounting  or  production  point  of  view. 

When  inventories  are  taken  in  this  way,  the  work  of 
counting,  sorting,  and  classifying  is  usually  done  in  such  a 
careless  manner  as  to  make  the  results  inaccurate  and  mis- 
leading, thus  necessitating  many  subsequent  adjustments. 

319 
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It  is  strange  why  to  so  many  people  a  dollar  in  cash  appears 
so  differently  from  a  dollar  represented  by  material  for 
which  cash  has  been  paid.  It  is  even  more  strange  that 
very  often  executives  in  the  taking  of  an  inventory  will 
not  consider  the  fact  that  their  material  and  property  values 
are  just  as  important,  just  as  real,  just  as  necessary  to  the 
profit  and  loss  statement  as  is  cash  in  bank  or  accounts 
receivable,  and  it  is  difficult  to  understand  the  laxity  with 
which  such  property  values  are  frequently  handled  as  com- 
pared with  the  careful  methods  used  for  the  protection  of 
actual  cash  in  the  drawer  and  of  cash  values  in  the  shape  of 
book  accounts. 

The  first  work  in  connection  with  inventory  taking  is 
to  taper  off  on  production  orders  during  the  two  or  three 
weeks  previous  to  the  inventory  date,  and  delay  the  starting 
of  new  orders  as  much  as  practicable  so  there  will  be  as 
little  material  and  as  little  work  in  progress  in  the  factory 
as  is  consistent  with  reasonable  factory  practice  and  sales 
conditions.  The  works  or  chief  engineer  should  also  be 
conservative  in  putting  new  betterment  orders  into  the 
factory  just  previous  to  an  inventory  period. 

More  important  perhaps  than  this  is  the  work  of  getting 
all  condemned  components  out  of  work  in  process,  and  all 
obsolete  equipment  out  of  the  factory.  This  should  cover 
not  only  materials  and  components  manufactured,  but  also 
gages,  fixtures,  all  kinds  of  tools,  and  in  addition,  all 
machinery,  belting,  etc.,  together  with  the  thousand  and  one 
small  items  usually  found  tmder  benches,  in  cupboards,  etc., 
that  will  never  be  used  again,  but  for  disposing  of  which  no 
one  ever  seems  willing  to  take  the  responsibility.  These 
things  should  all  be  gotten  together  and  gone  over  by  the 
engineers  and  management  jointly,  if  necessary,  in  order  to 
arrive  at  a  decision  for  their  disposition  and  thus  make 
possible  the  cleaning  up  of  the  factory. 
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Formal  Announcement 

It  is  best  to  make  a  formal  announcement  of  the  taking 
of  inventory,  stating  when,  by  whom,  and  how  it  is  to  be 
taken.    The  following  form  is  given  as  an  example: 

Inventory  Specifications 
November  1,  1916 

1.  The  Rogers  Motor  Works  will  be  closed  from  Fri- 
day night,  December  29,  1916  until  Tuesday  morning, 
January  2,  1917,  for  the  purpose  of  taking  inventory. 

2.  The  following  Inventory  Committee  has  been  ap- 
pointed: 

William  Blake,  Engineering  Department 
James  F.  Porter,  Production  Department 
Eben  Williams,  Superintendent 
John  D.  Ropes,  Works  Engineer 
Harvey  Adams,  C3iief  Inspector 
Enoch  Delmer,  Accounting  Department 
Wallace  James,  Purchasing  Department 
Allen  Turner,  Chairman 

3.  The  inventory  of  the  Rogers  Motor  Works  will  be 
taken  as  of  December  31,  1916  by  the  duplicate  tag  system; 
i.e.,  each  and  every  lot  and  kind  of  material  will  be  taken 
by  a  count  under  instructions  given  hereafter,  and  as  soon 
as  counted,  weighed,  or  otherwise  classified,  the  data  and 
information  concerning  each  particular  lot,  piece,  or  kind  of 
material,  will  be  written  with  indelible  pencil  upon  an  in- 
ventory tag  in  duplicate.  The  tag  will  be  wired  or  other- 
wise attached  to  the  material  so  counted,  weighed,  or  other- 
wise classified,  and  the  duplicate  will  be  sent  to  the  head- 
quarters of  the  Inventory  Committee  as  soon  as  the  taking 
of  any  particular  lot  of  material  or  section  is  completed. 
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4.  Each  superintendent,  foreman,  and  assistant  foreman 
will  have  charge  of  that  section  of  the  plant  or  office  which 
comes  under  his  daily  supervision.  Each  of  these  will  be 
fully  assisted  by  the  Inventory  Committee  in  organizing  for 
the  taking  of  inventory.  It  is  desired  that  as  many  groups 
of  men  as  can  be  used  be  put  on  this  work. 

5.  The  importance  of  a  correct  inventory  of  the  Rogers 
Motor  Works  cannot  be  overestimated,  and  these  instruc- 
tions are  given  out  at  this  time  in  order  that  every  superin- 
tendent, foreman,  and  department  head  may  have  ample 
time  to  study  out  and  prepare  for  his  particular  duties. 

6.  All  machines  and  fixed  equipment  throughout  the 
plant,  including  furniture  and  fittings,  etc.,  will  be  numbered 
individually  by  a  brass  tag  or  by  having  numbers  painted 
upon  them,  so  that  all  equipment  of  this  character,  including 
engines,  boilers,  dynamos,  motors,  pumps,  transmission 
machinery,  etc.,  can  be  inventoried  without  shutting  down 
the  plant. 

7.  Tags  must  not  in  any  instance  he  destroyed.  All 
tags  that  are  given  out  will  he  charged  hy  their  numhers 
to  the  parties  receiving  them  so  that  any  tag  number  that 
becomes  lost  or  misplaced  may  be  located.  If  a  tag  is  spoiled 
mark  it  "void"  and  then  turn  it  in. 

8.  As  soon  as  any  superintendent,  foreman,  sub-foreman, 
or  assistant,  has  gone  over  all  of  the  space  allotted  to  him 
and  made  sure  that  every  item  has  been  covered  by  a  tag, 
he  will  immediately  report  to  the  Inventory  Committee  so 
that  other  inventory  work  may  be  assigned  if  necessary. 

9.  No  tags  may  be  ptdled  at  any  point  in  the  plant  until 
the  signal  for  release  has  gone  out  to  the  factory  from  the 
Inventory  Committee.  As  soon  as  tags  are  ptdled  it  con- 
stitutes a  release  of  the  items  covered,  and  preparation  may 
be  at  once  made  to  return  such  items  to  regular  operation. 
Upon  the  pulling  of  tags,  they  are  to  be  at  once  sent  to  the 
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Inventory  Committee  in  the  main  office  where  they  will 
immediately  be  matched  up  by  numbers  with  the  duplicate 
to  see  that  no  numbers  have  been  lost  or  destroyed. 

10.  All  equipment,  tools,  or  material,  of  any  kind  in- 
voiced to  the  company  prior  to  January  1,  1917  and  not 
received  until  after  this  date,  must  be  included  in  the  inven- 
tory, and  all  such  invoices  must  be  plainly  stamped  '"season 
of  1916  included  in  inventory." 

11.  All  equipment,  tools,  or  material  invoiced  prior  to 
January  1,  1917  but  not  unloaded  tmtil  after  January  1, 
1917,  must  be  inventoried  from  the  invoice  and  every  pre- 
caution must  be  taken  to  keep  such  goods  entirely  separate 
from  other  inventoried  items  until  after  the  inventory  tags 
have  been  checked  up. 

12.  Items  received  prior  to  January  1,  1917  but  not 
bearing  an  invoice  date  until  on  or  after  January  1,  must 
not  be  included  in  the  inventory. 

13.  Superintendents,  foremen,  and  assistant  foremen  are 
hereby  instructed  to  clean  up  on  the  work  in  their  depart- 
ments in  every  way  possible  prior  to  the  taking  of  the  inven- 
tory and  to  have  ready  Saturday  morning,  December  30, 
1916,  all  materials,  works,  etc.,  sorted  by  kinds  and 
arranged,  piled  or  stacked  ready  for  counting  or  weighing. 

14.  The  chief  inspector  is  hereby  instructed  to  have 
the  inspection  work  cleaned  up  by  Saturday  morning,  De- 
cember 30,  1916,  working  a  special  inspection  force  all  night 
on  Friday,  the  29th  of  December,  if  necessary,  to  accomplish 
this.  All  finished  components  must  be  in  component  stores 
for  the  taking  of  inventory. 

15.  The  production  department  is  hereby  instructed  to 
issue  from  general  stores  the  minimum  amount  of  material 
possible  on  Thursday,  December  28,  and  Friday,  December 
29. 

16.  The  production  engineer  is  hereby  instructed  to 
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transfer  on  the  28th  and  29th  of  December,  all  surplus  tools, 
fixtures,  etc.,  from  crib  or  shop  stores  to  general  tool  stores, 
so  that  work  in  taking  inventory  and  classifying  it  may  be 
minimized  in  every  possible  way ;  also  to  transfer  from  crib 
or  shop  stores  to  general  stores  before  December  29,  1916 
any  and  all  supplies  that  are  a  surplus,  and  to  have  all  crib 
cards  show  "Balance  on  Hand"  in  each  crib  and  have 
maximum  and  minimum  amounts  established. 

17.  All  superintendents,  engineers,  foremen,  assistant 
foremen,  and  factory  clerks  must  give  their  undivided  time 
and  attention  to  the  taking  of  this  inventory  as  between 
Saturday  morning,  December  30,  1916,  and  Tuesday  morn- 
ing, January  2, 1917.  Special  instructions  for  organization, 
and  a  chart  covering  same,  will  be  issued  by  the  Inventory 
Committee  as  a  guide  in  taking  the  inventory. 

18.  The  foremen  and  assistant  foremen  of  each  depart- 
ment will  supervise  the  weighing,  counting,  and  recording 
of  all  items  inventoried  in  their  department,  and  will  be  held 
strictly  accountable  for  correct  numbering,  naming,  location, 
etc.  In  preparation  for  inventory,  they  must  collect  all  small 
tools,  cutters,  fixtures,  etc.,  and  get  them  into  the  tool  cribs 
or  on  benches  properly  arranged  by  "kinds"  for  counting. 

19.  Each  department  will  be  provided  with  an  engineer 
or  engineers  to  assist  foremen  and  assistant  foremen  in  giv- 
ing a  complete  description  of  each  part  and  the  next  opera- 
tion to  be  done  and  any  change  in  sequence.  This  is  of  the 
utmost  importance  in  connection  with  production  after 
January  1, 1911,  as  upon  the  correctness  of  the  inventory, 
showing  the  number  of  pieces  done  up  to  any  given  opera- 
tion, schedules  for  the  work  throughout  the  factory  must 
be  adjusted. 

20.  The  inspection  department,  the  production  depart- 
ment, and  the  salvage  department,  are  hereby  instructed 
to  work  as  closely  together  during  the  entire  month  of  De- 
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cember  as  possible  in  order  to  sift  out  from  "Work  in 
Progress"  each  and  every  component  that  is  completely 
condemned  and  beyond  repair. 

21.  The  inspection  department  is  hereby  instructed  to 
take  a  complete  inventory  in  detail  of  all  components  that 
are  imperfect  but  subject  to  repairs,  separating  each  com- 
ponent in  a  class  by  itself  and  showing  on  each  component 
the  operation  next  to  be  done.  In  others  words,  all  rejected 
work  that  is  subject  to  repairs  must  be  totaled  into  a  separate 
inventory  figure.  The  responsibility  for  this  will  rest 
entirely  upon  the  inspection  department. 

22.  Should  any  foreman  find  in  his  department  any 
materials,  tools,  or  fixtures,  etc.,  the  value  of  which  is  ques- 
tionable, he,  in  conjunction  with  the  engineer  appointed  to 
his  division,  is  hereby  authorized  to  give  an  estimated  value. 
This  must  be  written  on  the  tag  in  indelible  pencil  at 
the  time  the  estimate  is  made,  together  with  the  word 
"Estimate"  to  precede  the  amount. 

23.  Special  instructions  are  hereby  given  and  authorisa- 
tion made  to  place  all  obsolete  components  and  scrap  in  the 
salvage  department  on  or  before  inventory,  and  it  is 
reiterated  here  that  the  inspection  department  is  instructed 
to  see  that  all  obsolete  stock  and  condemned  components  arc 
put  in  the  salvage  department  as  rapidly  as  possible  during 
the  entire  month  of  December,  If,  however,  any  condemned 
items  are  found  that  have  not  been  disposed  of,  full  par- 
ticulars as  to  the  condition  of  such  items  must  be  specially 
written  on  the  tag  and  marked  "Special"  so  as  to  call 
attention  to  it. 

24.  The  general  stores  keeper  and  the  tool  stores  keeper 
are  hereby  instructed  to  make  a  complete  classification  of  all 
materials  and  tools  on  hand  which  for  any  reasons  have 
become  obsolete  in  order  that  the  purchasing  department 
may  dispose  of  them. 
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25.  On  the  night  of  December  29,  1916,  the  superin- 
tendent of  assembly  must  return  to  component  stores  all 
finished  components  that  have  not  been  assembled. 

26.  After  the  inventory  of  any  section  allotted  to  a 
superintendent  or  his  foreman  has  been  completed,  the 
superintendent  or  foreman  must  sign  a  statement  to  the 
effect  that  the  inventory  has  been  completed  to  the  best  of 
his  knowledge  and  belief,  and  immediately  send  it  to  the 
Inventory  Committee.  This  statement  is  n^essary  so 
that  a  record  may  be  on  file  for  insurance  and  accotmting 
purposes. 

27.  If  stock  cannot  be  weighed  or  counted,  a  careful 
estimate  must  be  made  by  the  superintendent  of  the  depart- 
ment in  which  the  estimate  is  required  and  the  tag  marked 
^'Estimate"  and  signed  by  him  as  an  approval  of  it. 

28.  The  following  assignments  have  been  made:  (De- 
tailed assignments  to  each  floor  of  each  building  should 
follow.) 

Organizing  the  Force 

Each  building  should  be  designated  by  a  letter  and  each 
floor  by  a  number.  Then,  opposite  the  building  letters, 
plus  the  number,  should  be  written  the  name  of  the  man 
who  is  to  be  in  charge  of  that  particular  section  for  the 
taking  of  the  inventory,  followed  by  the  names  of  all  special 
assistants  that  may  be  required,  together  with  the  ntmiber 
of  regular  employees  that  will  be  necessary  to  count,  weigh, 
and  handle  the  materials  to  be  inventoried — all  of  which  is 
merely  preparatory  work  on  the  part  of  the  engineers, 
superintendents,  and  processing  department  heads.  It  is 
also  highly  desirable  that  foremen  or  department  heads 
should  be  made  responsible  for  this  work  in  their  respec- 
tive departments — supplemented,  where  necessary,  by  en- 
gineers and  draftsmen  to  act  as  assistants. 
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Classification  of  Assets 

The  next  thing  of  importance  is  the  classification  of 
assets  which  the  inventory  will  include,  which  must  be  the 
same  classification  used  on  the  balance  sheet  under  "Assets/' 
details  of  which  can  be  fotmd  in  Chapter  XIV,  "Controlling 
Accoimts,"  as  follows: 


A. 

General  Stores 

B. 

Work  in  Progress — Production  Orders 

C 

Work  in  Progress — Betterment  Orders 

D. 

Work  in  Progress — O)mponents  Rejected  for 

Repairs 

E. 

Component  Stores 

F. 

Finished  Stores 

G. 

Shop  Stores 

H. 

Miscellaneous  Equipment   (See  controlling  ac- 

count C-8;  show  per  cent  used.) 

I. 

Real  Estate  (by  plots) 

J. 

Buildings 

K. 

Building  Equipment 

L. 

Office  Furniture  and  Equipment 

M. 

Machinery  and  Tools 

N. 

Dies,  Jigs,  Fixtures,  and  Gages 

0. 

Power  Plant 

P. 

Shop  Fixtures  and  Fittings 

Q- 

Patterns 

R. 

Drawings 

S. 

Railroad 

T. 

Railroad  Equipment 

Each  and  every  item  in  the  factory  which  constitutes  a 
fixed  or  permanent  asset  as  shown  by  the  balance  sheet 
classification  under  "Investments,"  consisting  of  items  from 
"I"  to  "T"  inclusive,  must  have  for  its  identification  wher- 
ever possible,  a  nimiber  attached  to  it,  this  nimiber  serving 
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two  purposes— one  for  identification  in  case  of  transfer  from 
one  geographical  point  to  another,  and  one  as  identification 
for  valuations  from  year  to  year.  By  this  method,  means 
are  provided  for  obtaining  a  proof  of  loss  in  case  of  fire,  and 
for  establishing  and  maintaining  a  perpetual  inventory  on 
permanent  investment  assets.  Once  the  assets  of  the  plant 
have  been  inventoried  and  numbered  in  this  manner,  it  will 
never  be  necessary  to  retake  the  inventory  physically,  the 
entire  scheme  being  protected  by  betterment  orders  as  they 
are  completed  from  time  to  time  and  added  to  these  items, 
each  item  being  numbered  at  the  time  it  is  completed  and 
put  to  use  in  the  plant  and  the  fact  being  shown  by  a  proper 
record. 

Therefore,  as  this  classification — ^which  is  the  general 
classification  of  controlling  accounts — represents  the  in- 
ventory values  on  the  balance  sheet,  the  entire  inventory 
must  be  taken  and  classified  accordingly,  and  the  letter 
symbolizing  the  classification  to  which  the  item  inven- 
toried belongs,  must  be  shown  on  the  inventory  tags 
illustrated  in  Form  93. 

In  connection  with  the  material  kept  in  general  stores, 
a  supplementary  classification  can  be  used.  For  instance,  if 
general  stores  is  represented  by  "A,"  after  this  could  be 
written  either  the  name  of  the  items  according  to  the 
classified  index  of  general  stores,  shown  in  Chapter  IV,  or  a 
Dewey  decimal  number  may  be  used,  as  in  Form  95.  In  the 
latter  case,  "A"  would  mean  general  stores,  7  could  mean 
"steel,"  and  .1  ''high  speed  steel."  In  other  words,  A-7.1 
would  indicate  a  high  speed  steel  in  general  stores.  Any 
one  of  several  arrangements  of  this  kind  can  be  created  to 
meet  particular  requirements. 

In  the  classification  under  "Work  in  Progress"  a  split 
is  made;  i.e.,  it  is  divided  into  "Work  in  Progress — Pro- 
duction    Orders";     "Work     in     Progress — Betterment 
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Orders";  and  "Work  in  Progress — Components  Rejected 
for  Repairs."  It  is  better  at  an  inventory  period  to  divide 
"Work  in  Progress"  into  this  classification  rather  than  to 
take  it  as  one  account,  for  the  reason  that  it  gives  oppor- 
tunity for  a  check-up  on  production  and  production  sched- 
ules and  also  on  the  tools  required  for  same.  Hence,  this 
classification  can  be  used  by  the  production  and  tools  de- 
partments for  inventory  purposes. 

Pricing  the  Inventory 

In  order  to  make  sure  that  valuations  are  as  nearly 
correct  as  possible,  the  following  departments  should  be 
called  upon  to  assist  the  inventory  committee  in  the  matter 
of  pricing. 

The  pricing  of  all  raw  materials,  general  supplies,  etc., 
bought  outside  and  located  in  general  stores,  should  be 
obtained  from  the  purchasing  department  in  conjunction 
with  the  general  stores  records. 

The  pricing  of  tools,  fixtures,  cutters,  and  gages,  made 
in  the  factory,  should  be  obtained  from  the  accounting 
department ;  except  where  estimating  is  required,  in  which 
case  the  valuation  is  obtained  from  the  engineering  depart- 
ment. 

The  pricing  of  all  machine  tools,  transmission  ma- 
chinery, transportation  equipment,  etc.,  covered  by  identi- 
fication or  inventory  numbers,  should  be  obtained  from 
the  accounting  department  and  the  works  engineer. 

The  inventory  committee  should  be  given  access  to 
the  different  departments,  and  the  latter  should  be  author- 
ized and  instructed  to  assist  the  inventory  committee  in 
every  way  possible  in  obtaining  a  correct  pricing  of  all 
inventoried  items. 

The  price  to  be  used  on  all  raw  materials  should  be  the 
last  purchase  price  from  any  regular  source  of  supply. 
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irrespective  of  what  may  have  been  paid  for  the  actual 
material  on  hand. 

The  price  of  all  work  in  progress  should  be  the  labor 
cost  plus  the  material  cost,  plus  regular  overhead. 

The  price  of  all  components  and  finished  stores  should 
be  the  cost  price  of  the  last  regular  production  order  for 
same. 

The  price  of  all  equipment  should  be  the  betterment  or 
purchase  order  price  and  must  include  any  regular  equip- 
ment, freight,  and  installation  expense. 

No  depreciations  should  be  applied  in  placing  valua- 
tions upon  fixed  assets.  Assets  are  valued  as  they  stand, 
i.e.,  at  the  original  purchase  price. 

Inventory  Tag 

The  design  of  the  inventory  tag  is  such  that  when  the 
stub  is  removed  at  the  perforated  line  it  leaves  a  standard 
4x6  card,  in  duplicate,  thus  permitting  the  inventory  tags 
to  be  filed  in  a  regular  4x6  filing  cabinet.  If  this  is  handled 
properly  it  will  greatly  facilitate  pricing  and  extension 
work,  and  will  leave  the  inventory  in  a  perfectly  classified 
condition  on  the  original  tags.  By  using  a  tag  of  this 
character  all  the  help  available  can  be  used  to  advantage 
as  it  gives  opportunity  to  create  a  much  bigger  organiza- 
tion for  the  taking  of  inventory  than  is  usually  employed. 

The  tag  has  two  prime  divisions  (Form  93),  arranged 
in  such  a  manner  that  either  one  or  the  other  side  of  the 
tag  can  be  used  for  any  and  all  kinds  of  items  to  be  in- 
ventoried. Under  the  heading  "Processed  Work  to  Be 
Entered  Here"  must  be  written  up  all  work  in  progress 
ants  all  component  stores,  while  the  labor  cost,  material 
cost  and  overhead  cost  are  entered  on  the  lines  provided 
for  this  purpose. 

On  the  other  side  of  the  tag,  under  the  heading  "Write 
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All  General  Stores  and  Equipment  Here,"  are  provided 
captions  to  take  care  of  any  and  all  items  in  the  plant, 
their  description  and  serial  number,  and  also  whether  the 
item  is  "In"  or  "Out  of  Use."  In  taking  supplies,  ma- 
terials, etc.,  the  "Unit  of  Measure"  must  be  shown  without 
exception  as  well  as  the  price  per  unit  of  measure. 

These  tags  are  all  numbered  and  attached  to  the  partic* 
ular  items  covered.  When  the  tag  is  pulled,  the  stub  with 
the  number  on  it  will  be  left  on  the  item  inventoried; 
therefore,  it  is  very  essential  that  the  location  be  carefully 
defined  as  provided  for  on  the  tag,  so  that  any  item  re- 
garding which  a  dispute  arises,  may  be  readily  located.  Each 
tag  must  show  by  the  word  "Classification"  the  exact  alpha- 
betical division  to  which  the  item  inventoried  belongs. 

As  soon  as  the  inventory  is  completed  and  all  tags  are 
pulled,  they  will  immediately  be  sorted  according  to  this 
classification,  and  divided  among  several  groups  of  pricers, 
each  group  possessing  the  necessary  data  or  experience  to 
do  this  work  correctly. 

Disposition  of  Tags 

As  soon  as  the  inventory  has  been  classified  and  in- 
dexed, one  set  of  priced  cards  should  be  arranged  in  a 
filing  cabinet  in  4  x  6  drawers  and  kept  as  a  permanent 
record  for  the  accounting  department  to  use  either  as 
reference  matter  regarding  valuations  or  as  reference 
matter  in  case  of  fire,  as  by  this  inventory  proof  of  loss 
can  always  be  obtained  in  so  far  as  all  fixed  investments, 
etc.,  are  concerned. 

The  duplicate  set  of  tags  should  be  divided  up.  All 
those  relating  to  production  should  be  sent  to  the  pro- 
duction department,  to  check  up  their  production  records. 
Those  for  betterment  orders  should  be  sent  to  the  chief 
engineer  or  works  engineer,  and  those  for  stores  to  the 
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stores  recorder.  After  being  checked,  the  duplicate  sets  can 
be  destroyed,  but  the  original  set  of  tags  should  be  kept  in  a 
vault  for  safety. 

Equipment  Record 

It  is  necessary  either  for  the  works  manager  or  the 
accounting  department  to  have  a  complete  record  of  all 
the  equipment  in  the  plant.  Form  94  has  been  provided, 
to  show  any  item  of  equipment  covered  by  an  inven- 
tory number.  It  is  a  5  x  8  card  printed  on  both  sides ;  the 
front  being  for  data  relative  to  a  description  of  the  item 
together  with  the  various  numbers  belonging  to  it,  its 
location,  and  also  the  date  of  installation,  etc.,  where  new 
equipment  is  provided.  Several  lines  are  given  for  this 
information,  so  that  entries  may  be  made  on  the  same  card 
whenever  equipment  is  changed  geographically  from  one 
location  to  another,  thus  providing  a  running  record  for 
such  transfers.  The  back  of  the  card  is  reserved  for  values. 
For  purchases  outside,  the  data  come  imder  "Purchase 
Cost"  section;  when  manufactured,  under  the  "Manufac- 
tured Cost"  section;  between  these  two  sections  columns 
are  provided  to  register  any  additional  values  together 
with  their  date  and  order  number. 

On  the  right  of  the  card,  space  is  arranged  for  keeping 
a  record  of  the  repairs  showing  the  date  repairs  were  made, 
and  the  amount. 

With  this  record  completed,  classified,  and  indexed,  a 
perpetual  inventory  may  be  checked  off  and  made  up. 

As  a  general  thing,  this  record  would  be  practically 
the  only  one  that  is  required  for  any  ordinary  plant. 
Should,  however,  a  different  captioning  be  needed  to  cover 
any  particular  item  or  items,  it  can  easily  be  arranged 
provided  that  the  method  of  keeping  running  costs,  ad- 
ditional values,  and  repair  costs  remains  the  same.    This 
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is  important  for  the  reason  that  under  certain  classes  of 
machinery  an  annual  depreciation  is  written  off  on  a  per- 
centage basis.  The  repair  costs  shown  on  these  records, 
either  as  against  an  individual  machine  or  against  a  group 
of  machines,  will  indicate  whether  the  percentage  used  to 
cover  depreciations  and  repairs  is  too  large  or  too  small,  by 
simply  taking  the  total  amount  of  repair  costs  for  any 
period  of  time  and  checking  it  against  the  amount  that 
is  set  aside  as  a  reserve  for  depreciation. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


CHAPTER    XVII 

THE  WORK   OF   THE   SYSTEMATIZER 

Showing  the  difference  between  systematiz- 
ing and  accounting,  and  outlining  the  sphere 
of  the  systematizer's  work. 
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CHAPTER    XVII 

THE   WORK   OF  THE   SYSTEMATIZER 

Relation  Between  Standardized  Accounting  and 
Systematizing 

As  stated  in  the  preface,  this  volume  was  planned  and 
developed  as  a  work  on  accountancy  rather  than  on  sys- 
tematization;  but  in  discussing  the  various  phases  of  ac- 
countancy, due  consideration  has  been  given  to  the  fact 
that  a  certain  amount  of  work  is  to  be  done  from  a  purely 
systematizing  point  of  view  so  that  the  operations  of  the 
business  may  properly  co-ordinate  with  its  accounting. 

In  other  words,  the  standardized  methods  of  account- 
ing set  forth  herein  do  not  interfere  in  any  way  with  the 
work  of  the  systematizer.  On  the  contrary,  there  is  ample 
opportunity  for  the  latter  to  develop  systems  that  will 
meet  the  requirements  of  a  specific  business  and  will  also 
fit  into  the  methods  of  accounting  outlined  in  this  volume. 
This  is  so  because  the  accounting  methods  presented  in  the 
foregoing  chapters  can  be  applied  to  almost  any  manu- 
facturing business,  not  only  in  principle  but  in  much  of  the 
detail  offered;  while  in  the  things  that  concern  the  sys- 
tematizer, there  is  much  less  opportunity  for  standardiza- 
tion, and  it  is  practically  impossible  to  devise  a  detailed 
system  that  will  apply  to  any  considerable  number  of 
manufacturing  businesses  in  different  lines. 

Special  Features  of  the  Systematizer's  Work 

To  illustrate  the  possibilities  for  the  systematizer,  a  few 
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special  features  that  properly  belong  to  his  field  may  be 
mentioned.  The  subject  of  "organization,"  for  instance, 
is  not  treated  in  this  book  further  than  to  show  the  rela- 
tion of  the  accounting  department  to  the  general  organi- 
zation, as  illustrated  by  a  chart  of  departmental  divisions. 
A  systematizer  would  take  this  chart  and  from  it  draw  up 
specifications  detailing  the  duties  of  each  department  head 
and  the  interdepartmental  relations,  especially  in  connec- 
tion with  office  work. 

Again,  this  volume  has  not  given  a  detailed  method  for 
making  the  sales  analysis  required  for  a  monthly' summary, 
or  for  the  routing  and  handling  of  sales  orders,  lior  has  it 
gone  into  the  details  incident  to  shipping.  All  of  these  are 
responsibilities  of  the  sales  department  and  worthy  of 
special  consideration  in  connection  with  system  work. 

A  matter  of  no  small  importance  is  the  compilation  of 
standard  data  concerning  drawings,  blue-prints,  etc.,  espe- 
cially in  laboratory  and  experimental  work:  None  of  this 
is  gone  into  in  this  work;  it  belongs  to  the  field  of  systema- 
tization  and  is  entirely  foreign  to  the  accounting  discussed 
in  the  foregoing  chapters. 

A  wonderful  opportunity  is  offered  the  office  man,  or 
systematizer,  in  connection  with  the  mailing  and  filing  de- 
partment. Here  it  is  his  function  to  design  and  develop 
such  methods  and  systems  as  will  facilitate  the  opening 
and  distribution  of  mail,  and  the  handling  and  filing  of 
correspondence,  etc.,  to  meet  the  particular  requirements 
of  each  individual  business. 

In  nearly  all  manufacturing  establishments,  and  espe- 
cially in  the  larger  concerns,  a  vast  amount  of  statistics  is 
often  handled  entirely  outside  of  the  accounting  depart- 
ment. The  figures  used  in  these  statistics  are  frequently 
derived  from  the  regular  books  of  account,  and  sometimes 
they  are  combinations  of  these  figures  with  those  obtained 
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from  other  sources.  In  some  institutions,  a  statistical 
bureau  is  considered  of  almost  as  much  value  as  the  ac- 
counting department.  This  is  another  type  of  work  that 
must  be  designed  with  particular  reference  to  the  business 
it  is  to  cover,  and  which  lies  beyond  the  functions  of  the 
accountant. 

Office  Appliances 

The  suggestions  of  the  foregoing  paragraphs  offer  a 
world  of  opportunity  for  the  ingenuity  of  the  systema- 
tizer.  Furthermore,  many  kinds  of  appliances  have  been 
invented  tb  facilitate  the  routine  work  of  the  office.  Some 
of  these  are  most  meritorious;  most  of  them  are  good;  but 
they  cannot  all  be  used  in  each  and  every  business,  and  it 
remains  for  the  systematizer  to  prescribe  such  appliances 
as  are  best  fitted  to  the  particular  business  under  con- 
sideration. 

As  examples  of  such  labor-saving  devices,  particular 
reference  may  be  made  to  the  dictaphone;  to  the  various 
kinds  of  adding  and  computing  machines;  to  the  very 
intricate  calculating  and  accounting  machines,  such  as  the 
Powers  and  Hollerith;  and  to  the  various  devices  employed 
for  the  opening  and  sealing  of  letters,  registering  of  the 
same,  etc.,  to  say  nothing  of  the  various  kinds  of  type- 
writers, filing  cases,  etc.,  that  have  been  gotten  up  to  take 
care  of  individual  and  special  requirements.  The  specifica- 
tion and  installation  of  all  such  equipment  come  under  the 
head  of  systematizing  rather  than  accounting,  although 
the  accounting  work  should  be  so  designed  as  to  take 
advantage  of  any  and  all  mechanical  means  for  compiling, 
sorting,  and  distributing  figures. 

Finally,  it  is  a  very  special  kind  of  system  work  to  de- 
sign the  forms,  headings,  etc.,  under  which  tabulations 
shall  be  made  on  such  accounting  machines  as  the  Powers 
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and  Hollerith.  These  machines  not  only  cover  the  regular 
accounting  work,  as  indicated  in  the  foregoing  chapters, 
but  also  a  large  amount  of  statistical  data.  None  of  these 
forms,  headings,  etc.,  could  be  standardized,  but  must  be 
prepared  to  meet  special  requirements. 

The  author,  in  concluding  his  work,  is  especially  de- 
sirous of  calling  attention  to  these  facts  in  order  that  there 
may  be  no  misunderstanding  as  to  the  character  and  scope 
of  the  work.  Also,  he  wishes  to  emphasize  the  fact  that 
this  book  does  not  aim  to  be  and  cannot  be  a  panacea  for 
all  manufacturing  ills,  but  rather  confines  itself  to  specific 
lines  of  accountancy,  diverging  from  these  only  in  so  far 
as  certain  shop  practices  in  connection  with  industrial  en- 
gineering are  necessary  to  make  clear  the  accoimting 
principles  and  practices  set  forth,  and  the  dependence  of  the 
one  on  the  other. 
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Balance  Sheet 


AsMti 

Amounts 

From  Last  Month 

From  Last  Year 

Increase 

Decrease 

Increase 

Decrease 

Cukunt: 

Cash  in  Banks 

$25,070.20 

200.00 

120,172.80 

14,280.70 

3,280.00 

1,090.20 
6,602.00 

3,192.00 

2,166.20 

870.00 

'  '7,000.66 
14,000.00 

$6,526.98 

7,270.00 

798.00 
484.00 
350.00 

Petty  Cash 

Account!  Receivable 

Accounts  Receivable  Past 
Due    

$26,610.66 
7,314.00 

Accounts  Receivable  Con- 
n^ed 

AccounU  Receivable  Sus- 
pense   

212.58 
512.25 

.i ^ 

Notes    Receivable 

Advanced    Expenses    In- 
surance   

Advanced   Expenses  Ad- 
vertising    

Advanced      Expenses 
Salesmen 

Treasury  Bonds 

Treasury  Stock  Preferred 
Treasury  Stock  Common. 

Total    

tmMk'lO 

Net 

^28,6^.8.? 
18^19.85 

1/5,428.98 

Inventory: 

$112,490.00 
47,153.15 
67,510.00 
56,410.55 

$23,516.99     

Work  in  Progress 

Semi-Finishea  Stores. . . . 

$17,127.55 

13,021.25 

1,814.38 

Finished  Stores    

Finished  Stores  (Branches] 

Total  

Net 

mfSi6.99 

$8i,968.18 
8M6'i9 

Investment: 

Real  Estate. .  » 

$40,000.00 
118,600.00 
26,700.00 

8,970.60 

138,677.72 

9,426.10 

11,286.50 

15,297.65 

4,200.79 

2,100.00 

1,000.00 

1,896.00 

$324.01 

1.100.00 
1.890.15 
1,538.74 

320.00 
2'70.66 

Buildings 

Buildings  Equipment. . . 

Office     Furniture    and 

Equipment 

Machinery  and  Tools... 
Dies  and  Tiss. ......... 

Shop     Fixtures     and 
Fittings  

Miscellaneous  Equipment 
Patterns 

Drawings 

Patents 

Experimental  and  Devel- 
opment  

Good- Will  and  Agencies. 

Total   

W8JS5.96 

$SMtM 



Total   Assets 

$859,648.16^      fS7JttiR.'n\ 

$47,898.16 
•  '1 

Net          1 

10^16M6\ 

Form  I. 
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Month  of  January,  31  days,  1917 


Liabilities 

Amounts 

From  Last  Month     { 

•  From  Last  Year 

"Increase 

Decrease 

Increase 

Decrease 

Current: 

Accounts  Payable  Cur- 
rent  •< 

$109,627.68 

20,180.00 

40,000.00 

560.00 

318.10 

$12,776.55 

3,100.00 

""87.45 

47.37 

$22,600.66 

.•..«.... 

Accounts  Payable   Dat- 
ingg 

Notes  Payable 

Taxes  Accrued 

Interest    Accrued    Gen- 
eral    

Interest  Accrued  on 
Bonds  

'Interest  Accrued  on 
Mortgages 

Total   

1/70,685.78 

Net 

116,011.37 

m.600M 
6,688.63 

Kbsbrvbs: 

Reserve  for  Real  Estate 
Reserve  for  Buildings. . 
Reserve    for    Building 

Equipment 

Reserve  for  Office  Fur. 

&  Equipment 

Reserve   tor  Machy.   & 

Tools   

$266.66 
1,550.66 

620.60 

346.89 

5,150.48 
182.60 

939.22 
199.41 
179.20 

6,666.66 

$33.33 
177.08 

45.75 

20.01 

550.33 
46.82 

108.11 
20.05 
14.75 

833.33 

......... 

Reserve  for  Dies  &  Jiga 

Reserve  for  Shop   Fix. 

&  Fittings 

Reserve  for  Patterns. . . 
Reserve  for  Drawings. . 
Reserve  for  Patents. . . 
Reserve    for    Bad    Ac- 
counts  

•**•**••* 

Bond  Redemption  Fund 

Total    

maotM 

11.840.56 

Capital,  Bonds  & 

Mortgages: 
Capital  Stock  Preferred 
Capital  Stock  Common. 

Bonds  

Mortgages 

$200,000.00 
400,000.00 

Total 

$600,(mM 

Total   Liabilities 

rrS6,78S.t6  '     $n,860M 

Net              |, 

m,m.oo 

Surplus  and  Dividends 
Profit  and  Loss  General 

Surplus 

Dividends    (Accrued] 
Preferred    

$63,532.72 
9.322.28 

'$13,714.04 
1,241.59 

;!!!!".!!! 

Dividends  Common. 

Total  

f7e.855.00 

$UJ»S.6S 

Net  Liabilities 

$SS»fiki,lB 

$10^16M 

(a)  Balance  Sheet 
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Profit  and  Loss  Month  of  January,  31  days,  1917 


Analysii 

Month  of 
Jan,  1917 

From  Last  Month 

Eight 
Months 
To  Date 

To  Date 
Same 

Increase 

Decrease 

Last  Year 

Rkvxnub: 

Road  Racer  ModM... 

Roadster  Model 

SpecUl  Model 

Jobbing  Model 

Ladiea^  Model 

Juvenile's  Model 

Racer  Model 

Motorcycle    4    H.    P. 

S2.814.15 

15.319.80 

7.420.00 

9.905.25 

1.179.90 

480.00 

420.90 

43.443.25 

33.326.45 

16.690.30 
3,411.90 

7.927.15 
454.95 

*$7.'680.66 
4.090.75 

190.00 

$285.00 

$7,180.75 

44.780.00 

21.090.70 

40.275.15 

4.170.00 

3.280.00 

1.110.00 

216.210.90 

377.950.00 

42.675.85 
9,256.00 

15.816.25 
2.009.15 

"1*. 770.26 
* ' "  66.66 

34.762.08 

Motorcycle    4    H.    P. 
Tourist 

20.106.97 

Motorcycle    6    H.    P 
Twin               .... 

11.949.00 
1.320.78 

5,050.10 

Repairs   

Parts.     Semi-Finished 
Stores   . .   

"  ■  ■  70.66 

General  Stores 

Unclassified 

Total 

Net 

I«.»8.i7 

r85.804.75 

Costs  of  Rbvbnub: 
Road  Racer  Model. .. 

12.082.47 

12.049.44 

5,727.52 

7,825.14 

896.72 

367.60 

311.46 

34.325.85 

26.250.80 

13.262.00 
2,217.23 

4,782.77 
397.25 

'$6.Y30.86 
3.149.30 

V44.46 

$210.00 

$5,313.20 

30.002.60 

15.184.80 

35.039.20 

2.780.00 

1.870.00 

810.30 

170,113.80 

287.111.13 

30.736.00 
5.224.00 

9,115.12 
1.709.10 

MnaAut^r     MnH^l 

Special  Model 

Tobbin.  Model 

Ladiea^  Model       

■  1,398.46 
""50.82 

Juvenile's  Model 

Racer  Model 

27,666.79 

Motorcycle    4    H.    P. 
Service 

Motorcycle    4    H.    P. 
Tourtst    •■ • 

16.085.57 

Motorcycle    6    H.    P. 
Twin   

9,559.20 
858.00 

2,259.04 

Repairs  .■ 

Parts.     Semi-Finished 
Stores  

"  "  59.50 

General  Stores.  ■ . . .  > 

Unclassified  

Total   

Net 

149,767.53 
51.96S.i8 

Ii7.80i.55 

$SBS,m.U 

Gross  Profit 

Wf  .£97.75 

Profit  and  Loss: 
Net    Commercial    Ex- 

Replacements  &  Guar- 
antees   

$17,285.30 
56.82 

$852.50 

$112,260.25 
5,680.25 

$259.85 

Net  Total  Expense... 

Net 

I85S.50 
592.65 

1259.85 

$in^M>'SO 

Net  Monthly  {£j^*|' 
Profit  and  Loss  Gen- 

$nm.9i 

IX4.d65.65 

72.8SS.00 

Form  I.    (h)  Profit  and  Loss 
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Commercial  Expense       Month  of  January,  31  days,  1917 


Analysis 

Month  of 
Jan.  1917 

From  Last  Month 

Eight 
Months 
To  Date 

To  Date 
Same 

LaJrVear 

Increase 

Decrease 

Gkneral  Commercial 

Exprnsb: 
5talariea— Officers  . 

$3,083.30 

2,825  00 

525.00 

270.50 
285.90 

""ioo.'dd 

60.00 
140.70 

136.75 
210.00 

""Yei'.oo 

75.00 
853.34 

178.66 

$V50.66 
75.30 

62.25 

$20,6*66.40 

17,250.00 

3,848.63 

2,003.76 
2,025.20 

"'i,93V.66 

486.49 

1,013.60 

957.00 
1,512.00 

"*4,V90.56 

600.00 

4,462.00 

2,825.82 

Salarir* Cirrical    .  . . 

Telegraph   and  Tele- 
phone    •••••••••>« 

$37.66 

bsbioo 

Office   Supplies 

Taxes,  Corporation. . . 

Legal  Expenses. 

Patent  Expenses. .... 

Bicycle  Royalties.... 

Frt.     and     Express 

Coniinercial    ...... 

""'60.66 

31.00 

Insurance  on  Stock. . 

""n5;56 

Interest  Paid 

Kent  

81.18 

Commercial  Reserve*. 

Expenses  Unclasiified 

Total    

19,700.15 
Net 

63.95 

#399.18 

164,176.46 

Selling  Expense: 
Salaries— Salesmen  •• 

$1,250.00 

350.00 

1,478.60 

903.50 

110.70 

578.00 

""379.40* 

275.00 

2,168.90 

2,000.00 

309.00 

$300.00 

""500.66 
210.00 

61.50 

""36.66 

100.00 

33.08 

47.38 

$7,500.00 

2,800.00 

7,647.80 

6,698.00 

797.60 

4,217.50 

"'2,652.81 

2,207.00 

15,297.20 

10,200.10 

2,262.38 

Labor— General 

Commission  on  Sales 

Traveling • 

Entertainment 

Rebates    and    Allow- 
ances   • 

strations 

Postage 

""$88;39 

Office  Supplies 

Adv.  Periodicals 

Adv.  Circulars. 

Adv.  Catalogues 

Selling  Expense  Un- 

ToUl   

t9,m.io 

Net 

Ii,e8i.9« 
1,193.57 

188.59 

|62,£80.59 

Grand   Total   Com- 
mercial  Exp. .... 

Net 

11,745.07 
1,257.50 

1487.57 

ll£6,456.85 

Credit: 

Interest  Received .... 

$650.00 

1,500.00 

73.95 

S85.00 
360.00 

$4,285.00 

9,360.00 

551.60 

Cash  Discount  Earned 

""$40.66 

Credits  Unclassified. . 

Total 

Net 
$n,t86.S0 

105.00 
|85f.50 

$¥>M 

$m,2eo.t5 

Net  Commercial  Ex- 
pense    

Sales  for  Month... 

6.9% 

m745.14 

1785,804.75 

Com.  Percentage  for 
Month   

h^% 

Sales  Percentage 
for  month* 

*Ratio  between  Selling  Expense  and  Total  Sales  for  the  month. 
Form  I.     (c)  Commercial  Expense 
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Factory  Overhead         Month  of  January,  31  days,  1917 


Analysis 

Month  of 
Jan.  1917 

From  Last  Month 

Eight 
Months 
To  Date 

To  Date 

Same 

Period 

T^stYear 

Increase 

Decrease 

NoN-PiODUCTivt  Labok: 

$1,515.45 

950.64 

4^40.35 

$100.00 

50.00 

1,460.00 

$11,200.00 

5.900.00 

40,277.06 

Clerks       

Manufacturing 

General 

Total        

frA09.H 

tl,610.00 

$S7,mM 

NoN-PmoDucTivB  Mate- 
rial: 

Shipping  Supplies. 

Operating  Supplies 

Miscellaneous      Kquip- 
fiient  ••••••••••••••> 

$1,560.75 
470.20 

915.00 
1,172.65 

$175.80 
90.00 

116.05 
110.00 

$9,875.62 
3,369.21 

6,211.85 
10,239.20 

Fuels  

General 

ToUl 

HM6.90 

I49i.85 

$t9,m.88 

Non-Productivb  Ez- 

pknbb: 
Monthly  Depreciation. . 

$2,139.32 

798.00 

70.00 

"l,896.*06 

250.00 

165.00 

35.40 

'  sii'sioo 

28.95 
18.75 

$23,942.08 

5,598.20 

560.00 

'  '12,260*28 

1,625.90 

815.25 

212.55 

Monthly  Insurance-,  r  i-  - 

Monthly  Taxes 

Monthly  Rent 

Frt.  and  EzoressMfg.. 
Current  for  Lighting. . . 

Gas  for  Lighting. 

Overhead  Unchissified . . 

Total  

I54M.78 

1 

|Sif.70 

$45,014.96 

116,778.82 

»,SlkM 

tmfiSIM 

Overhead  Used  ®  80% 

tl6,7t2.00 
56.8f 

m9.8S 

$mji06.9S 
5,88015 

Productive  I-abor  for 

Month '    lfO.iWf.50    , 

Overhead    Percentage 

for  month {        80.f7%   I 

$S^i8.00 

1 

Form  I.    (d)  Factory  Overhead 
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Factory  Production       Month  of  January,  31  days,  1917 


Analysis 

Month  of 
Jan. 1917 

From  Last  Month 

Eight 
Months 
To  Date 

To  Date 

Same 

Period 

Last  Year 

Increase 

Decrease 

PmooucTioN : 
Productive  Labor. . . . 

$20,902.50 
16,722.00 
45,954.22 
27,22L85 

«;yo 

118,564.96 

118,564.96 

220,199.89 

89,273.12 

Overhead  Used  &  80% 

$290*66 
6,441.77 

General  Stores 

<Q*tn<.FinUlior1    fltnrM. 

ToUl  Monthly  Pro- 

«»3»^ 

I5.7W40 

IB.7S/.77 
939.37 

1576,248.09 

'*" 

Plus  Previous  Work 
in  Progress. 

$64,280.70 

Total    Work    in 

IX75,a8/.«7 



FiNiSHBD  Pkoduction: 
Charged  to  Semi-Fin- 
ished Stores 

$21,200.60 

101,284.62 

5,442.90 

$16,345.98 

$22,780.00 

Charged  to  Finished 
Stores  

Charged  to   Better- 
ments   • 

$27,091.26 
5,442.90 

Total  Production 
Finished    

|/«7,PS8.Xf 
Nrt 

16,188.18 

m^M 

Net  Work  in  Prog- 

H7,1SS.15 

$ftarf.5S 

Dbpibciatiom  Rbpaibs: 
Labor    

$815.30 
327.80 

$277.05 

'"$17.26 

$5,890.25 
1,951.74 

Material  

Total 

^«.U,^o 

eS9.85 

1X7.80 

r.8|iJP 

CHAmCD  TO  RSSBSVXS: 

Reserve  for  Real  Es- 
tate  

'**  $70.00 

110.00 

49.70 

683.00 

71.10 

80.00 
50.00 
29.30 

$60.00 

10.00 

210.00 

""$426.35 

625.40 

211.11 

4,716.18 

760.80 

565.65 
360.70 
175.80 

Equipment 

Reserve     for     Office, 
Fur.   &   Equipment 

&  Tools 

Reserve    for    Dies    & 

Reserve'  *  for  '  S hop 
Fix.  &  Fittings. . . . 

$25.00 
"'"10.75 

15.60 



Rekerve  for  Patterns. 

Reserve  for  Drawings 

Total 

$tns.io 

Net 

tS9M 

«S5.75 

r,8*i.w 

ToUl  Reserve  Charge . 

tumo 

'Difference   between   Work   in   Progress   $47,153.15   and   Previous   Work  in 
$64,280.70. 

Form  I.    (e)  Factory  Production 
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GENERAL  MANAGER'S 

SALES 

rrcMs 

QUANTTTY 

VALUE            II 

MOTORCYCt-C5 

lo-iyv^ 

GUM. 

TOH>W 

CUM       1 

NEW      • 

TOTAL 

BICYCLES 

BACCQ 

QOAO  RACERS 

BCMOSTCB 

LAoes 

SPECIAL 

JOB 

TOTAL 

RCPAII23 

. 

GRAND  TOTAL 

SHIPMENTS                                                  1 

ITEMS 

QUANTITY 

VALUE             1 

MOfTORCYCLES 

OLD  MODELS 

NEW         " 

TOTAL 

BICYCLES 

RACER 

ROAD  GACCRS 

ROADSTER 

LADIES 

SPEOAL 

JOB 

TOTAL 

RCRAIRS 

GRAND  TOTAL 

Form  2.    General 
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DAILY  REPORT 


OKre. 


FINANCES 


ITEMS 


BANK  BALANCE 


DgP03fT5 


TDTAl. 


WTTHDRAWALS 


BALANCE  TO-CAV 


GRAND  TOTAL 


REGULAR 


biHki^Llltl-^ 


ACCOUNTS  BPCEIVABLC 


NCTgS 


ACCOUNTS  PAYABLE 


DIFFERENCE 


NEW/^SENaeS 


TO-DAY 


CUMULATE 


BlCYOPft 


MOTORCVCLCS 


NaorCMPljGYES 


HIPCD  naOIARQED  ON  »Y  ROLL 


FACTORY  N.P. 


"  PPOR 


•TOTTAL 


REMARKS: 


^^^^^^^onne^uSkM^^^ 


Manager's  Daily  Report 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


FORMS 

PURCHASING  AND   RECEIVING 
(Fonns  referred  to  in  Chapter  III) 


Digitized  by  VjOOQ  IC 
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UNIFIED    ACCOUNTING    FOR    INDUSTRIALS 


ROGERS  MOTOR  WORKS 

BRIDGEPORT,  OONK 
ID  THC  PURCHASING  AGENT. 


PURCHASE  REQUISITION 


i^RaNCL. 


iial200 


B.REQ.NC^ 


mm  wiwDiiifiRii 


10  wr 


^wsmMCMBMnioK 


PUR.  ORDER  ML. 

rMMOnCMMT 


omc. 


otsoHPTiON  or  noi 

ORSyMDOL 


ORT.NQ 

MO  sec 


usr 

PRKX 


xAgJ^  ^^^%il^\c^Ac 


E 


Noncc:  VKM  RBQUBmoN.  NO  Mwnu  w  mhqmT  ^ 


MADE  out;  JiBTK  ocagp  Br  nc  srojgsjg- 


PURQiASC  B  MACE.  ^^  1 0«CKCD  Bt_ 


5T0RE3  RECORDER 


(SAME  NOnCC  A5 


APPROVED. 
CHECKED  WL 


two  COPY  TOR  PURCHA3IN6  ABCNT 


arowafte&JftotiT 


(SAME  NOnCE  AS  ABOVE) 

IMSOOPVVKICTAMeDBr 


APPROVED. 


OfEOCDGY^ 


HODWmiHmiBKCBytD      STOHES  RBOORDER 


Form  J.   Purchase  Requisition 


Digitized  by  VjOOQIC 
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ROGCRS  MOTOR  W0RK5     PURCHASE  ORD^R                FHCi 

BRIoaeraffT,  CONM.                                                  tf^-Sa*  7%t«6e»f  najnisfl««n 

tIcMC  sWpfcrourfloooufff  Id  1iiC8bo¥C0adrcas  rQBi                       itic  wNoMliia 
OKKto  vvhich  vw  purchase  in  aocordanoe  wmi  Ihelerm^  prices  deK^ 
tiorogivenbdovtfi  Shipvl& 

QUANTnY 

DCSCRlPnON  or  GOODS 

lycrcor 

DCLIVCFY 

REQuna) 

OOCOIMT 

NTT 
PRXX 

Slje  of  fbrm  8k -lOj  inches 

Original  white.  OupltcsteyelbMi 

Triplicate  pihK  » Quadruplicate  blue. 

NOnCC    Alt  9ooitem  held  aii^eetlD>ouPonfcr 

until ««  reo8ive  an  inwoioft.  No  allow-       »/ «.  ^.^  f,,>/^A>.^.i^  A^^.tLrr 

Mwewlllbe(nadt1brBoKingorCte<tBgs.  PLANT  FVRCMA5INQ  AGtKt 

BWiTANT  AdtTKmledgtmetlptefetdtrandtesnjr 


12   >   456   7   >9Pti   ttBi»»i6ni»»apaao»pana»3P3i 


NOTICE     TH5  copy  10  BC  ALWA\9 
^^^     KEPT  IN  PURCHA5INQ  ni£. 


BY- 


PLANT  r^XKHASING  AGCKT. 

M>moveD_ 


WORKS  MANAOCR 


123    4367    S9O«COI»gl6ni»»a)a2Zaa>23»gT2>29303l 


1 

■ 

- — r— T \ — r- 

NOTICE 

This  Cqsy  ftr  9lwe»  RBcerderlD  be  hdd 
w  hwn  unril  oil  checking  la  dbne  and 
inen  senf  to  aocount ind  deparhncrri^ 

flV 

^ 

PLANT  PUHCHAfllNQ  AfiCNT 

12    3    4 

567890  tieausis 

n  B  B 

ion  nn  uis»vui9XTi 

NOTICE        TMI5  copy  tor  RoonviNa 

CLERK.    QUANTITY  AND  PRICC 
MUST  NOT  BCSHOWN 


BY. 


PLATfT  PURCHASING  AGENT 


1     Z345     6     7     atPW     ttBMBBt7BBlD2iaaW»aSg7aZ9»3l 


Form  sf.   Purchase  Order 
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HCKLCR  CARD 


WqiHPO  Py  IWr. 


Date 


5ubiec» 


nteWos 


irintad  on  MmMb  GvA   I 


Form  3.    Purchase  Order  Tickler  Card 


MATERIAL  RECtlPT  AND  NOTKE 


ROGERS  MOTOR  WORKS 

DraOQCPORT,    OONK 


SIWtKtXPtR  /Vf)  PURCHASING  AGENT 
Yte.  HMC  RBCEIVCO  mOM  


mt. 


-Icxp.  I 


IMCrOLOWINCi  MATCRIAI 

ON  ACCOUNT  or  OUR  nJRCHASC  ORDER  NQ  . 


IRANSPORFATION  CHARGCS 
AND  RJRCHASE  RBQiM.  Na 


QUANTTTY 


Cbscs 


Measure 


NAME  OF  MATERIAL 


WQGHT 
I0R5IZE 


REMARKS 


a«  of  rorm  6»Oi  inches 

OHgirial  %vhr^  Duplicafe>dlow>  Tnplicflte  piNc  and 

Quodruplicalc  blue  peper.     The  las)- line  on -fbrm 

should  read,  on  Diplicata:  "This  copy  fbr  fVmcha^nQ, 

'    ent*  On  Tripticate: 'This  copy  for  Stores Reoonder 

Quadruplfcate:  'Thie  ooiy  hdd  by 


Aaent* 
OnQuat 


m 


-L. 


T 


NOICsMCVCRY  INSTANCE  Q0OD3  MUST  BIL  OOUNTEOt 
WIU3HC0  ORMC/tfURCO  BCPORC  LISTtHQ  fiOCNt. 
NCVCR  PUT  ITEMS  PROM  TWO  PURCHASE 
OROCRS  ON  ore  RCCeiVING  TICKET 


RCCeiVlNG  CUERK 


THIS  COPY  HELD  BY  RECCIVINQ  OJCRK 


Form  tk    Material  Receipt  and  Notice 
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PURCHASE  ORDtR   NOS. 


NAME. 


Sijg  cf  rbrtn  3*5  inches 

Pnrno  on  wniio  csnd/ 

both  aides  alikai 


(<^R) 


Form  7.   Purchase  Order  Numbers 


CATC-, 


CLAIM  VOUCHER 
ROGERS  MOTOR  WORKS 

BRIDGEPORT,    CONN. 


we  MAKE  CLAIM  AfiAINST. 


NO- 


ON AOOOUKT  OP- 


OhgHTi 


of  fbrmSi*  8k  inches 
white  A  IMJcsheyellow  paptr 


roR» L 


C0N9l€NCRa 


PURCHASE  ORDER  NQ. 


.mvoiceNGL. 


RCCeiVING  tlCKeT  NQ- 


CMrC0P9HIPMeN1L. 


.  CAR  NO. 


PURCHASING  ABEKT. 


Form  8,    Claim  Voucher 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


FORMS 

GENERAL   STORES 
(Forms  referred  to  in  Chapter  IV) 
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359 


GENERAL  STORES  REQUISITION 


YCiw  MQ  pny        quwrrrv         imtt    pwx,    mounr 


LOCATION 


PLPq 


InjQOR  Iaislc 


IPN 


A  B  C  D  e  P  « 


SyMBOL 


ggS&ce 


QUAffrmr 


ARnCLC 


Ortohiat  whi»e.  Duplicate  ^lom 


DQ-IVER  TD  PEPT. 


Ca^rt 


RECEiygPT^C  ABOVE 


JSiaL 


CMARGCD  IN  STORES  DCPT. 


CMARGCO  IN  COST  DEPT. 


Form  J0<    General  Stores  Requisition 


STORES  CREOrr  MEMORANDUM 


VCW    Ma    W  QUAWTTTV  UWT      WICE      AMOUKT 


LOCATION 


BLPg    *       Irjdor  |ai5le  Ibin 


A  B  c  D  e  f  a 

Na 


SYMBOL 


aUAKTITY 


ARTICLE 


S«3e  of  form  4«6  inche& 
Original  white;  IXjpllcatfc  yrilow. 


OBTAIN  rWOM  PEPT. 


J5!»L 


RECEIVED  THE  ABOVE 


JgftL 


CPCDrTED  IN  STORES  DCPT. 


CftEWlEO  IN  COST  PEI-T. 


Form  II,    Stores  Credit  Memorandum 


Digitized  by  VjOOQIC 
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SHOP  STORES  REQUISITION 


CHARGE  ID 


ORDER  Na 


DCLIVCRTD 


ON 


Sijp  oT  Tbrm  4*6  inches 
OSglnal  whHf;  Ot#cat»ygllo¥x 


RJT  Or4.Y  CNC  ITgM  ON  fVWS  TICKCT 


mCHAAQC 


QUMimY  OCLIVCReO 


RCCDVED  THE  ABOVE 


Form  U,   Shop  Stores  Requisition 


Digitized  by  VjOOQIC 


FORMS 

COMPONENT   AND   FINISHED   STORES 
(Fonns  referred  to  in  Chapter  V) 


Digitized  by  VjOOQ  IC 
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Digitized  by  VjOOQIC 


FORMS— COMPONENT  AND  HNISHED  STORES    363 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


FORMS 

STORES— SPECIAL  FORMS 
(Forms  referred  to  in  Chapter  VI) 


Digitized  by  VjOOQ  IC 
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Aoct.Na 


ASSEMBLY   REQUISITION 

rOR  PRODUCTION  ORDCft  NO. 


Required 


Pfeoe 
Plsrt 
Na 


DELIVERY 


Date 


QuanHly 


UhH- 


Amount 


SfjB  of  fbrm  4  *9x  inches 
Originri  blue  *iX4tfteate  pink  paper 


Signed  - 


Form  IS'    Assembly  Requisition 


Digitized  by  VjOOQ  IC 
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367 
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1 


\i 


U 


it 


1 


^- 


|S 


I 


n 


ii 


n 


U 


u 


u 


iti 


it, 


SI 


■•V 


>. 


Il 


m 
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Dote. 


ROGERS  MOTOR  WORKS 

BRIDGCPORT,    CONN. 

STORE  aERK5  ORDER 


H9      639 


1b  the  Superinlendent:  Pleaae  order  made  Ihe  fblbwing  artides 

caUcd  fer  on  Shipping  Order  Na 

fbr  Slock.  Maximum On  Hand Minimum- 


QUAi^j-nr 


ARTICLE 


Sije  dr  fbrm  Sk^A  kfvhes. 
Original  blue,  DupltealB  pInK. 


Chief  dkores  OerK 


FormjS,   Stores  Clerk's  Order 


GOCOS  RTOJRNCD  TO  US 

gMQRANWM 

we  HAVE  RCCOVCD  THE  fOLL0W!N6,  fgTTJRWCD  PROM 


ROGERS  MOTOR  WORKS 

BRIDGEPORT,    CONN. 


OKTC 
SHIPPED 


SHIPPED 

ON 
OROCRfO 


fCniRN 
%MJUE 


S<30  of  Fbrm  6 afil inches 

Original  whiiv^  DiplicahD  pink 

and  Tdplicete  blue  paper. 


HBCCMNa  CLERK 


CWEPTT  MESSRS. 


POLIO 


ADDRESS 


CHARGE  LOSS  TD 


Form  ig.    Goods  Returned  to  Us  Memorandum 
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DRAWING  AND  TRACING  CARD 

nOAWMMAMOk 

CARD  NQ 

NCGATl 

TITLS 

PIECE  Na                      RM5TNQ                   UNIT  NQ                  MOOEL  NQ 

PENCIL  SKETCH 

MADE 

DATE    1  TIME   |                COST 

OiSPosmoN        1 

i:iuaum^iL;VjuiZ:in^ 

FILENQ 

OTHERWISE 

PIRSTCOSfr 

ALnsumoNS 

TOTAL 

J 

TRACING                                                             1 

nR5ru)5i 

III             1             1 

ALTDWnONS 

1  Sijeof  ffarm  4»6lnche»[ 

TOTAL 

III           1           1 

INK  SKETCH                                                         J 

FIRST  COST 

ALTERATIONS 

TOTAL 

<^^<^^^^                                                                                       (ovool 

REMARKS: 

PENCIL    SKETCH 

YEAR 

\MJUE 

YEAR 

>MLUE 

YEAR 

VALUE 

YEAR 

VALUE 

YEAR 

VALUE   - 

TRACING 

1         1                  1 

rTk»i* 

^he  reverM  ttldi 

soTU 

1                  1 

-T          III 

INK  SKETCH 

1 

Form  23,    Drawing  and  Tracing  Card 
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PATTERN  RECORD  CARD 

CAOp  Nft    ' RKTTCRN  NO 

NAME  &  DESCRIPTION                                                                                           | 

MADE  FOR  PIECE  NQ 

FARTS  NQ                           ^L  NO              1 

PATTERN  DATA 

COSTS 

CHARGED  TO 

0«TC  MAOt 

COST  or  MATERIAL 

PRO.ORDCRN0 

BtTTCRMCNT 
ORDCRNQ 

COST  OF  LABOR 

SALES  ORDCRNQ 

DRAWING  NO 

COST  or  TOOL  TIME 

JOBfCt 

rLASKNO. 

OrtLRHEAD 

INVEN.  ACCr.  NQ 

fLASK  SIZE 

TOTAL  CX>S1 

rOLLOW  BOARD 

MADE  Br                , , 

KINO  or  MATERIAL 

1  Sljecf  Tbrm 4k6  Inches     | 

NO  or  RtCCS 

LOFT  NQ                   AISLE  NO.               SHELF  NQ 

1 

Form  24.    Pattern  Record  Card 


PATTERN  LOCATION  CARD 

PATTFDNNO 

DATE 

LOCATION 

DATE 

LOCATION 

DATE 

LOCATION 

SiseoFrfarm  4*6  inches  1 

mi 

Form  2$,   Pattern  Location  Card 
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COMPONCNT  NQ. 
OPERATION 


DRAWING  Na. 
JSSUtNa 


ENQINECRltia   DIVISION 

TOOL  KEY  CARD 
R0GCR5MCnOR  WORKS 

BRIDQCPORT,  CONN. 
OAm 


5VMB0L- 


roR3CT-UPNQ_ 


ITEM 


DATA 


MACHINE  TO  K  USED  ON 

COMPONEKTTO BE  VSEO ON. 


MATERIAL  ID  BE  PROCESSEOU 


,   AVaNa  PIECES  TOOL  WILL  MAKE. 

AVa  NQ  PIECES  ID  ONE  GRIND 

AMS.  NQ  OF  GRINDS-^ 


I 


PIECES  PER  HOUR  PROM  TOOL. 

SALVAGED  TO 

SALVAGED  FROM 


SURFACE  SPEED— 
MAX.OEPTH  OF  CUT. 
MAX.  WIDTH  or  CUT- 

LENGTH  OF  CU1 

rEED 


LUeRICAhnL. 
REN^RKS.- 


SUPER5EOES. 


,aUPERSa3ED  By_ 


I  Sqo  cf  fbrm  4«fe  itlchcg    I 


.APPROVtO. 


Form  27,    Tool  Key  Card 
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TOOL  SET-UP  KEY  CARD 

rcviWiNfi  W^ 

ROGERS  MOTOR  WORKS 

BRIOGCPORT,  CONK 
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KIND  CF  MACHINE  USED 

ISSUE  NOl 

SURFACE  FEET  PER  MINUTE 

PICCC6  COMPLETED 

STOCK — 

THREAD 

DRILL 
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PER  S  HOURS 

5VMB0L 

DRAWING 
ISSUE 

NAME  OF  TOOL 

^ 

WIPIKCS 
PCR  GRIND 

Na  GRINDS 
PERTDOL 

««a  PIECES 
PERTOOL 

|S7corfbrm4«6  inches  1 
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OPCRATION 
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CNGINCCBINQ    DIVISION 

n)nURE&  DIE  KEY  CARD 


ROGERS  MOTOR  WORKS 

BRIDGCPQRT,  CONN. 
DKTt 


SYMBOL. 


nORSCT-UPHO-. 


MTTERN  m.        FLASK  WX       KIND  OT  MAQ1INC  USED  ON 


QSSQE^SZIZiIZE^IZilJ] 


J L 


GENERAL  DESCRIPTION, 


Si3e  of  ffartn  4  "6  inches  | 


SUPER5E0Ca_ 


.SUPERSEDED  EK_ 


.APPWOVEO- 


Form  ^.    Fixture  and  Die  Key  Card 
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Back  turret 
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Feed  tool 
Back  turret 

Backing  tur 

44                          4< 

To  F  castir 
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•1 
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On  turret 

Tighten  turret 

Begin  cross   feed   and 

Feed  tool 
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Push  cross  feed  handle 
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Place  soda  water  stream 
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TURIN 

ktf)  HAM 

nnr  un                     1 

MANUrAC 

Q   ORDCP 

MOOTL 

_ 

«oiM                    iVMrniir  mnA 

QLiANTiTV  in  ft-Hrm  h  r- 

weCKCNOlNQ 

N0.DAY5 

XMECXJLE 

»AOC           1        DAY5 

MONTH 

OAY 

IVCEK 

CUM. 

QMLY 

«JS( 

CUM-TOTAL 

ySB^ 

ONHIOTALpMCiVO 

■MIND 

T- 

— g" 



JUKC 

e 
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I 

15 

4 

7A 

$ 

29 

JULY 
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AMU6T 

ai 
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TO 
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ft 

ft 

ti 

* 

00 
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100 

^^ 

0C1DBCR 
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If 
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7 
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SBof!brm.T|»l[)lndhe«C 
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2 
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Forw  J5.   Manufacturing  Order. 
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Form  36,    Production  Schedule 
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omc. 


.SURNQ. 


OUMCID. 


.PQOOUCTrON  ORDEP  NQ  . 

.  SAL£5  OROCR  NQ 


10  Oe  OOMPLCTCD  NOT  UOER  IHAN. 


ftaOPMATCRlALIO 


qiMHTnY         ARTKXZ 


SPCCmCATION 


SPCOALrCArUGES 


41^0^ 


Ihift  Cory  rnusT  be  neWned  ly  PUVMINQ  OepvlnMnt 
and  filed  ly  OnderKjRter 


-^        , , > --, 1 

—        ^ 

IMS  CDFy  nust  bsdelvrrad  to  COST  D^swimsnt.  «hich 
wCII  hncdiflMy  qm  Distribution  AocouTb. 

^ 

Thy  Gary  w«>  te  ddwwed  aTonoelD  Chief  Siowa  Ctortc.  Wp 
iiQlu  IB  C8n  M  annvsa  Id  ttiis  crair  cjupl  ty  pntMiriBMoi 


ofprcptrre^wittoi  IFinoontor^wiWy  r«)uirii^  nurt' 
be  (XKb.  by  piQfW  auHvsri^ 


AWtoW. 


Ihb  Gvy  Rusl' be 
■nd  Tiled  ly  IkJii 


in  PRODUCTION 


TOTAL  RggUlgCD 


CATC  PCQUlftCD 


STARTED  n       nrnsHCP 


5TABTCD  n        nwaHCO 


[Ti:iiii?7igBro?r^iisaEa?rp^ 


Form  40.    Production  Order 
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o«n- 


.aURNOL. 


.BCTTCRMCNT  ORDER  NQ . 


TOU 


.jkufMonDmoNND Bnj.0PM«reniALHQL. 


ID  le  OOMPLCTCO  NOnr  UKTBR  THAN. 

*  *«^  MJBPPlAi  


—OVERHCAOL. 


..lODSLO 


aUMMmV        ARIKLE 


SPCaPICATlON 


iSZEmSSS^]- 


^ 


^W»pDpywud^be<kl^«l«di»once1&1heOe^wiltl>^^l 
wMotvft  1o  do  ttie  woric,  and  when  finwwd^  nnurnoo 
iDOOSTOepa-hncnf. 


^ 


•ftib  Cfljy  maft  b«  deiw«ered  arcnce  1p  COST  Oy  liiyiU 
wMon  Will  imfnedntcy  open  up  uwm 


p  (XsMbuHon  AcOBunls. 


1M»Qvy  inal  be  deRwvd  aloKt  leDlvningl 


%S7S 


^ 


IMsCm  inuil>bB4riK«rtd  •^ono•1o•M^^toaollnlin9 


Form  41.   Betterment  Order 
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JXMR  ORDER  NQ 


TO- 


DONE  BVOePT  NOL. 


l-aaeoTFbmn.S-einches  I" 


'ovmsr 


^ 


Ihb  Copy  tiu#  be  difivsrBd  at  onoe  to  the 
vtnicn  IS  to  do  Hie  wMrf^  ond  when 
COST  Dyw  liiwnl. 


vnsn^ 


"^^ 


This  Oapy  must  be^deJiyered  «>onoRl&JDDSr  Dmrtment 
vMch  mil  imnedWe^  open  up  IXelr&Nition  Acoounl& 


AWUWED' 


BWBCBBT- 


Ihb  Copy  miMt  be  drih«red  al  onoB  Id  Ihe  AooounKng 


Form  ^.   Repair  Order 
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IB^e^^ 


wjjjrjyU^OT^bojj^reMfK^J, 


Stock 


^s 
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^^ 


OAY-WORK  PRODUCTION  TICKET  NQ 


FVOCX 

OODCRNa 


hvs^ 


g^ 


ALLO&IICE 


nor  NO 


^^'gg^Ta^  ^^asnsy  ^s^rg    ^^aaTaa 

INSTRUCTIONS  I   SPUD  rOD  I  TOOLS  RCQUIRCD 


Slje  dF  Tbrm  4i>6  inches 
Oiginel  -  vwhife  paper. 
OuplicBte-  msnUla  card. 


I      THCSe  SR 
LrCPMSHCO 


Naorncccs 
RecetvcoraRTHis 

GPEMT10N  IT 
M3QKMAN 


THCSe  SRMSISIO  K  PILLCO  IN  Bf 
RCJCCTCO 


rORRCFAIRSnOR  SCRAP 


TIME  ON  CAY-WORK  TICKET  NQ 

svoppeo 

REMARKS 

^^^^^          hsa 

fnr 

erae  akla  df  tXslicflfB  of  Ihe  L 

*"■" 

nji  III  flhown  sdon^,            | 

_  ^ 

PMeweo 1 

HOURC/  RATE 

COSTRBa.-nMC 

OWBniWE      HOURS 

BONUS  EARNED 

TOTAL  COST 

1 

Form  44.    Day-Work  Production  Ticket,  including  Time  on 
Day-Work  Ticket 
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PICCE-WORK  PRODUCnON  TICKCT  NQ 

oSSfm^isr  tt 

SSin            8S5SS           ^'             ^             ^ 

iSS^ 

QorNa 

INSfRUCTIONd                              9PCCD  nCD 

lOOtft  REQUnXD 

Slje  iiT  Ibrm  4«6  Inctiea 
(MoimT- wMl^paper.  ruUrig  mi 
DupUcate-bufrnrd.  mlino  fwl 

Naoppcces 

-me 
mtn 

«  SRI^CeSTO  Be  nLLCD  M  DT 

NflPCCIOR 

ttoo 

W8PBC100 

CPtSRMT 
WORK 

MAN 

NONCD  rOROCnURS 

rOR  SCRAP 

TIME  ON  PIECE-WORK  TICKET  NQ 

8IDPPC0 

STARTED 

BB 

^-         flrMARKB       1 

n 

r\ 

rfTT 

L, 

MM 

BTseoae or  Dupieafie or  ttiv  l 

^^ 

aCHUXJLC 

■m^ALLOweo 

TiMeuaeo 

MACM.RATC 

AMOWTBABNeO 

Piece  B«t 

MM^Ha^LYMTt 

1 

1 

Form  45.    Piece-Work  Production  Ticket,  including  Time  on 
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.PRCD 


PREMIUM  PRODUCTION  TICKET  NO 


noi 


-aSp       ggsas 


\s^ 


KS« 


CPBUmON 
NQ 


MAK5 

Na 


^ssss 


m 


WISP"      H   ALUatSttR 


tg^   \SS>JS^  ^fS  vsss 


ROrNQ 


msTRucnoNs 


SPCCDfECD 


TOOLS  REQMRED 


OnQtnol 
Pupiicai 


Sije of  Harm- 4*6  inches 
.pnol  *  wren  pepcr-nsd  rultng 
Iteate-bufTcTd  -    »*      ~ 


NQOPnECCS 

RECEiveoroRTHiS 

OPERATION 
Br  WORKMAN 


THESE  SmceS  10  K  riLLCO  IN  BV  INSPCOOR 
ggjeCTCD 


QntPMSKEO     fORRenURS     rVRSCRAP 


QOGD 


TIME  ON  PREMIUM  TICKET  NQ 

snoppcD 

STAfaTED 

nSf 

AR 

^ 

3f- 

RCMARKS 

tevwae  ride  csT  DLdicate  oTIhs  L 

Tfacm  jihLiMtfi^  ahiMMg 

-J 

' — 

• 

TlMeALU?V«D 

TtMcuseo 

uasPOLAacnMc 

lUkC  SAVCD 

HOURLY  RAie 

IDTALOOST 

1 

Form  46.    Premium  Production  Ticket,  including  Time  on 
Premium  Ticket 
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DMLY  OAY-WDRK  PRODUaiON  TllvIC  3UP 

rOR  TIMC  ON  OMtV  DAY-WORK  PROQUCKET  NQ 

PROD 

OPeOKTUN 

Na 

L0r 
na 

MAO?                  MACM.Na                      rxPT.m. 

MAN9NQ             1 

STOPPED 

STARTCD 

■^1               1 

RBOULAB 
TIMC 

5iTeorrbrm2i<6iichesl 

~  Printed  and  ruled  in  black   f 
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TIMC 

ee  TURNCD  IN  DAILY                                                                                                           raftEMAN 

Form  4T.  Daily  Day-Work  Production  Time  Slip 


DAILY  PIECE-WORK  PRODUCTION  TIME  SLIP 

TOR  TIMC  ON  DAILY  PIBCCHMORK  PROD  "nCKET  NQ 

cSSSR^ 

opeafow 
Na 

LOT 
NQL 

Pieces 

MADE                            MACHNa                               DCPTNa 

MAN9Na             1 

STOPPED 

STARTED 

-^1                               1 

RCaULAR 
TIME 

Sne  of  fbrm-  24  •Ginchea  L 

AHvitcdvidnitadinonBen  f 
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T»Me 

eu«K  J 

i?c>rm  4*.    Daily  Piece-Work  Production  Time  Slip 
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DAILY  PREMIUM  PRODUCTION  TIME  SLIP 

TOR  TIME  ON  DAILY  PREMIUM  PROD.TICKCT  NO 

n 

tor 

NQ 

y'Rou 

oPOuenoH 
Ha 

Rcces 

MAN?»NeX             1 

SRJPPtD 

3TABTtO 

-«SP 

BSQUtAft 
TIME 

5>3eoffbrm-7|.6indical 

Printed  andojled  in  red.      1 

TIMC 

ffs&sffs.'asiy           ""                        ««M«.  1 

Form  49.    Daily  Premium  Production  Time  Slip 
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TIME 
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mcE 

Nft 
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STOPPED 

STARTED 

TOTAL 

OESCRtPTlON  or  WORK  AND  REASON  nSR  RCnURa 

F  fVwiM      il  ■  A  - * 1- 

1 1 

^^n 
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/^c?r?n  ^0.    Daily  Defective  Repairs  Time  Ticket 
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Fc>rm  51.    Daily  Waiting  Time  Ticket 
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TIME 
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TIME 
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DAILY  REPAIR  TIME  TICKET 

nffiAIQ  OOnra  MA 

OEPT.NOi 

REGULAR  TIME 

STOPPED 

DCSCRIPTION  or  WORK 

STAI7TCO 

TIME 

• 

STARTED 

TIME 
USED 

NQ  HOUM  DFAtlL  AD  TIM^                                  MTM  lOI  V  DJTTW 

WO*MOUft5  0VCBT"^e  —     MrtKHv  ojcT^ 

.RD9UU«11Me^ 

ii?=^n:£ji«=?tJrtJ5T       I 

SfjB  of  Rxm  -  4  »  6  Inches  1 
fVin«ed  on  montUa  card.      1 

Form  S3,    Daily  Repair  Time  Ticket 


DAILY  PRORATING  ORDER  TIME  TICKET 

PR0RM1NG  ORDER  Na 

REGULAftTIME 

STOPPED 

DESCRIPTION  or  WORK 

STARTED 

.«»^^                USCD 

STOPPED 

STARTED 

TIME 
USED 

f¥X  HOURS'  RCSLK,  AR ""m^                      wftAy  p|i;Tr                      ,  .  b«»il Aif  TfUf  ^ 

ISraL2S?25*(*»r 

Form  54,    Daily  Prorating  Order  Time  Ticket 


^ 
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DAILY  NON-PROOUCTIVC  LABOR  TICKET 

OEPT.Na 

REGULAR  TIME 

SIOPPCO 

DESCRIPTION  or  WORK 

STARTED 

-^.^      ^ 

STOPPED 

STARTED 

S£ 

MftMC3t««PFflMl,AqTIMff  .                     .      Hm/RVD^TB                               fiPAll  AD  TIMP^ 

NO  HfliA^^vfopME  ..              .,      _    t«l,iniY  "^n* ,                  .«       OUWpTlMe  4       ,._  , 

B'sasSras?^      L 

Sm  dT  norm- 4-6  inches  1             lOIALOOSTt 

Form  $5.    Daily  Non-Productive  Labor  Ticket 


\    / 


SUPPLEMENTARY    TAG 

JHectNo. ^PQ 


R»+oPLoHto 

Takai  from  lofr  far  Oberotion  McL- 
OpN«ne 


Taken  rrom  Qept  no 
Qeadon 


BaLanoB  of  optr^rtton)  and  naufing  ifiu9^  be 
:cp»ed  bdo»  from  oriQinal  Tap 


MACK  OCPr  QMN    KXOVO 


MO  acctpwMPXtty 


Sije  of  fbrtn.  3|  •  6i  inchu 
WnhadonBed^cord 


xm  oonpvtiorL  nufisri^  fnuf'  be  ddhMcvd  to 
A'impa'  Ml  this  tn  Mfwd  snd  dtwcrad  <•  0 
to  SIvoIm  OertOtoi  Id  MMdiie  Ocric 


Noiorpieoorcoaned 

OJofte  

Slorts- keeper 


NBOOra  UCTK 


Form  56. 


Supplementary 
Tag 


mm^miib^ 


11 


I^ffcrtnt  piccss  or  Hie  MmepfcoM  1 
BHnooiQflrRHidcflndfffiMVi^ 
>  inu9^  nc*  be  put  gn  Ihis  log. 

REASON  FOR  OEJecnON 


Sije of  rbrm-3|i Clinches  I 

WnledcnMorwHa'boCariJ  j 


HBOch^d  flbuwe  . 


fbr  Scrap 


Me. 


xrapM 


9lorcs-ke>pcr 


^ffli5t 


Clerk 


Cterk 


Form  57.    Rejected  for 
Scrap  Tag 
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&s?^ 


JSL 


^/srssss^jSiTm 


hm*  KtfKn  (MM       ^rOwr»Woo 


IfilL. 


MH 


iihrlpr.uaeffwtwaMrftrfcuWng>tflniptcHDnOnA 


Form  5^.    Refected  for  Defective  Repairs  Tag 


Digitized  by  VjOOQIC 


Fonn6o.    0 
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m  Digitized  by  VjOOQ  IC 
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R0QEI25  MOTOR  W0PK5 

6PIDQCP0RT,     GONK 

APPLICATION  TOP  CMPLO^MgNT. 


Nanieinniil. 


.Date. 


WWdtm 


Jiootdt  Birth . 


If  of  Ibrri^  nrlt^  hwtf  lonQ  Hac  you  been  In  UhHMt  States  .^ 

IMurQlijed  marrlMt  ff  Sin^lCLi 


.NcxofOrikkm. 


ncMOU9(y  in  our  emptoyl. 

Cupenenot 


.Dote. 


.Dept. 


icierencK. 


Sixe  of  rbrm  -4.a6  inched 
Printed  on  Monills  oaf± 


ttame  of  Mothcs  ^nnpkyed  ty  RjQBo  McAdt  Woflo. 


00  NOT  WRTTCBeLOW  THfe  LINE. 


.Applicstfon  No. , 


.nicNa. 


HBIb  Hi'AnployBdl_ 


.Itej*.NoL^ 


INDICATE  BELOW  THE  POSITIONS  VDU  HAVE  HELQ 
GMNQ  IN  THE  TOP  SPACE  YOUR  LAST  EMPLOYER. 

CMPUTTtR 

POSITIONS 
YOU  HAVE  HELD 

apphokimatc 

WMES 

reoM 

ID 

NAME 

A0OIS99 

ruMC 

1  n.L..  u 

9kte  of  Tbnn  shown  flboMB  1 

/•onraaT                             jj«spef« 

NAME 

Aootess 

fMMC 

ADOREM 

How  toon  cm  you  f^iport  ftrwc)*1<7 

ffiEsJ 

Form  d/.    Application  for  Employment 
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!?  CM  V 
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III 

11 

II 

^ 

1 

k 
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1 

n 
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i 
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1 

11 

o  « 

a4^ 


IS 


II 


of* 

S       •  5 

<=^   1- 

«  ^  o 

>   4*  o 

«  «'C 

J!  SI 


eg 
c  p. 

^O 

'Sbti 

gj 
s§ 

9  c 

(L) 

«2:3 


:l 

a 

O  CO 

0.0 
*i  '♦^ 
^'^ 

*n  rt 
c  <« 
'C  be 
ac 

S8 

o 

<  C 
S    CO 

Is 


1 

f 
§ 

1 

1 

•0 

Is 

il 

11 
II 

-g  0 

1 

i 
1 

1 

1 
1 

Other  References 
east  3  past  employers  as  references  in  above 
3  references. 

1 

s 

3 

CO 

c 

rd 

1° 

^co 

Ij 

•2.2 

to 

s 

1 

i 

(O 

J5 

'j:  z 
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Reference  Inquiry  Letter 
Rogers  Motor  Works 

File  No 

Bridgeport,  Conn 191 . . 


Application  No 

has  filed  an  application 

with  us  for  employment  and  gives  your  name  as  one  of  h. . . .   past 

employers,  working  under  

We  shall  very  much  appreciate  an  early  reply  to  the  questions  on  the 
back  fold  of  this  sheet,  and  thank  you  in  advance  for  your  attention 
to  the  matter,  which  will  be  treated  confidentially. 
Very  truly  yours, 

Rogers  Motor  Works, 

By 

Fomt  63,    (a)  Reference  Inquiry  Letter  (first  page  of  fold). 
Size  of  folded  Page,  6  >^  8  inches 

Rogers  Motor  Works 

Bridgeport,  Conn. 

Reply  Form 

Application  No Name 

191.. 

Period  of  employment 

Date  of  termination 

Cause  of  termination 

Salaxy  $ per 

In  what  capacity  was he 

Was. . .  .he  competent? 

Was. . .  .he  reliable? 

Was. .  •  .he  honest? 

Was  he  in  the  habit  of  using  intoxicating  liquors  to  excess? 

Would  you  consider  h. . . .  worthy  of  confidence  and  so  recommend 

h for  a  similar  position 

Remarks 


Name  of  employer 

By 

Form  6$,    (h)  Reference  Inquiry  Letter  (fourth  page  of  fold-- 
inside  pages  blank) 
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KXZRS  MCTTOC^  WOGKS 

CME 

eoiccePoBT.  ooM.                                              ■ 
RECXJlSmON  TOR  «LP 

BJi^OwOMl                           rLOOaNO                            DCFINC 

^^CS^xnoMHQ 

•■JMBES 

KVO  Cr  MCM  WMfTED 

!  JS^   *«-«:« 

1 

1 

1 

1  «iiecif  ffarTT»-4»6neho  L 

1    f»^ -^cd  or  Kter. 'a  CanJ    J     | 

1 

OF  WCCKWTM  Muvrr^ 
MAI*C  OUT  SCWW^rt 

^«Am 

m%M^ 

Asnanwrn 

.^ 

«JO 

GP  MCH  WANTEQ 

WOSIGMail 

MAMCS  OF  MCH  3CMT  TOR 

owt 

REMARKS 

1                               1 

i^orm  64.    Requisition  for  Help 
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NAMC 


ROGCQS  MOTOR  WORKS 

BRIDOCPOIZr,     CONN. 


EMPLOYEE'S  CATC  CARP 

DWggMPLOVgP A.M.  RM. 


Aa»«sa 


PORPCPT.  NQ 


^uiLOma  WQ 


FLOOR  Ng 


•nMesTAnoyiWi 


TIME  CLOCK  Ng 


JSMSL. 


NAnONALrTY 


NATURAH2CD 


MARRIgP CMWJOgN 


CHANQC     tVOC 


WAGES      RATE 


I       I       I       I 


9ii6  dF  fbrm  -  4«G  inchea 
mntod  on  Manilla  card. 


DIVISION  HEAD 


GATE  QUfT 


ALL  CHANQCS  tN  PATC9  MUST  TAKCT  PLACE  AT  OOMMCNCCMCNT  OP  A  MY  PERlOa 


ABSENT  RECORD 

HOURS 

HOURS 

HOUQS 

HOUBS 

HOURS  1 

DATE 

AH 

P.M 

DATE 

AM 

RM. 

wrc 

AM 

RM 

MTC 

AM 

RM 

QKTC 

AM 

ISM 

jB»«rs«aJdcof  »fa 

rm  J 

ixmr 

iab«a]__ 

taH 

■■" 

"" 

A 

f 

■ 

AB9CNCC  MUST  BC  ShOMN  rOOM  CVCCY  HALT  HOUR  UR                               1 

Form  65,    Employee's  Rate  Card,  including  Absent  Record 


Digitized  by  VjOOQIC 
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ROGCRS  MOTOR  >M06K5 

»<TgODWTIONCARD 


BUHJXNaNa 


-»«  SWnONNCk 


.inOBphNa 


Tbebearer- 


b  Mnt  Id  >Du  in  mponae  Id  yaur  order. 
«r 


<^fbnn.4>«indws  I 


3«jFft 


Pwpkyixnt  Oipt: 


-Supfc 


AMfc  hJWIIBIL 


Form  66.   Introduction  Card 


WQCRS  MOTOR  WORKS 

BUDGCPORT.    CONN. 

CHANGE  IN  RATE 


ruMC 


OCCUftanoN 


WFT.Hft 


COMMCNCINQ 


rORMOZCHANQC  (»a 


gCASOW 


=*f!^S?{?&^^_ 


.JORCMAN 


CHANOeS  or  RATOmU.  lAKC       

PiACE  ONLY  iirnc  eeoNNiNa 


.DIVISION  HCAO 


KJPC 


>IPPI1(VCIL. 


Farm  67.    Change  in  Rate  Card 
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R0GCB5  MOrOB  WORKS  • 
ewoQCPorr,    conn. 

CHANGE  or  PCf^gTMeNT 


NAME 


g-ocKHa 


OOCUPWKN 


Qgiyr.. 


GOMMCNONG 


rORMCR   WC3RK 


mOMOCPt 


TDOePT. 


"tpoiTnq 


"Bfi^gsTMAifc'arT 


AHY  CHANQC  or  MTC  yfflX  NOT 
MEKTOTARW  RERIOD. 


(APPROVEd). 


rOQCMAN 

.  AaSt  rOQCft^AN 

_WDRK5  MANAflCR. 


Form  d^.    CAanf^^  0/  Department  Card 


r\«Tf 

ROGERS  MCfTOR  WORKS 

BRIDQCPORT.    CONN. 

RtPORT  or  ABSENTEES 

TiMP  STATION  NQ DePT.NQ 

nocKNa 

ABSCNT         1 

CLOCK  HO. 

ABSCNT         1 

CLOCK  Na 

ABSENT            1 

A.M. 

RM. 

AM. 

P.M.     . 

A.M. 

P.M. 

Sljeof  Porm-  4-6  inches^ 
Printed  on  whHc  peper 

. 



NUMBf  R  P            '^ 
-  NUMBER  fi 

«5eKT 

.  Jiui  1  1                                              TIMCK 

CCPCR. 

Form  69.    Report  of  Absentees 
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ROGERS  MOTOR  WORKS 

BROGCFORT.      OOHK 

QUITTING  CAPD 


.  OffTC. 


A00BCS9- 


occun«noN- 


.LErKTMorscRvice 


eMAOVCri»  REASON  . 


PEIXOW  CKffaiJOYCe^  RCAaON  . 


mspecnotfs  opinion  . 


rCRCMATA  RCCOMMCNCMmON  _ 


5ijc  offfarm-A-G  kichea 
Printed  on  Manilla  card 


ACTION  TAKEN 


aONCD. 


.MOUSnaAL  SEC>C 


ALWAYS  CNaoaC  THC5C  CARDS  IN  A  SCALED  CNVCLOPC 
10  BC  FILED  WTTH  ORIGINAL  APPUCAT10N  CARQ 


RECORD  or  EMPLOYEE 
rOREMEN  MJb  ^ILL  OUT  THIS  CARD. 


PAST       A/CRAOC      SLOW 


exceacNT    <xxx>       nuR        poor 


GOOD         rAlR  POOR 


INDICATC  ABOVE  BV  POTTINQ    X   In  SQMARCS 

WAS  ME  ABSENT  WOM  VWRK  FREQUENTLY  T  

HONEST? IXWAL?- 


19  THERE  ANY  REASON  WHY  HE   SHOULD  NOT  BE  RE-EMPLOVEDJ_ 


RCvierse  side  of  Tfami 


!hoiiwiabocl 


«kY  TMC  ABOVE-NAMED  PERSON  FOR 

—PER  HOUR..  NDffCCCS ©PER. 


.AMOUNT. 


FOREMAN 


QK. 


MEAD  OF  DIV191OK 


Form  70.    Quitting  Card,  including  Record  of  Employee 


Digitized  by  VjOOQIC 


FORMS    RELATING    TO    LABOR 


415 


Form  71,    Monthly  Record  of  Employees  Dismissed  or  Resigned 


Digitized  by  VjOOQIC 
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PAY  CHECK 
Rccervv)  full  payment  ofall  donencto  loand  IndkkSIng 
(DOTE)                                                       ..« 

REGULAR  AND  CXTCA  TIMC 

<^ij^  namehene 

ftgularDme 

AMOUNT 

■  . 

Addneashoe 

LessAJycaoAlTBL  . 

NET  PAY 

property  signml  tftost^  report  at  ana  tolhyJkpmimnt 

NAME 

TIME  CARD 

DPOT 

» 

^  -                                                                 -  -          ■ 

HOL 

amount'   1 

feguter-T»n 
WraTlmc 

n*. 

t 

Total 
LffisA 

Leas  olher  Advance 

NCTWKY 

CAY 

AJ^. 

NOON 

P.M. 

EXTRA  TIME 

HOURS 

IN 

OUT 

IN 

om- 

IN 

OUT 

ITinTOd  00  InBniilB  C8lw.           1- 

■ 

t)\L                                                                                                                  T 

IMCKCCPCR    1 

JVPRO\/ED  Bv' 

FAYMASTCR.       | 

Form  72,    Pay  Check  and  Time  or  Clock  Card 
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S 

K 
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>5 


O 
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PAY  CHECK 
RtesK^  full  pojyment  Off  ail  dMnandd  io  and  induding  the  dote 

rnnsr^^ 

IMach1hbsiabandbcai«MM»ica4ylbahow»fwhentvcra*ed1br 

NOTC:  ftoiiiar^m1lbedilh«redui4ri1hl8  9hjblspK9«riedpri4»rW9ig^ 
If  loflt.  report  at  once  te  Ray  Depertmertt 

J 

CARD    Na 

Ha                                   NAME                                                                     ntfTF 

clcx:k  card 

5TA.NQ                        OCPT 
CHARGC 

AMOUffT       1 

QCQULARTIMC 

EXTRA  TIMt 

PiCCt-WORK 

OK 

TOTAL 

APPQ 

LtSSAOVANOLS 

°^°                            CAaH.n 

NET  WW 

MON. 

TUC. 

WCQ 

THUQ. 

rat 

SAT. 

3UN 

IN 

OUT 

IN 

OUT 

? 

TOTAL 

CK 

or 

BV 

Form  75.    Pay  Check  and  Time  Card  (Second  Method) 


Digitized  by  VjOOQIC 
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FORMS 

ORGANIZATION   CHART;  DISTRIBUTION 
AND  ANALYSIS   SHEETS 

(Forms  referred  to  in  Chapter  XII) 
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_ 

expoNse 
cLASenocnoN 

OtFT 
Ml 

RMRnCKT 

LASORi 

trOBCMCN 

CLCftKS 

MRS.       1    IKUCKINgI 

IJ 

L2 

1^ 

L4    1  ; 

i 

MMMtsraowe 

0 

91 

0? 

Gpuml  Itamp 

0 

SuMpHcndent 

M 

AocoummQ 

1 

" 

Traaaurer 

n 

tWribi/ion 

1 

» 

Collechorw 

1 

u 

Billina 

1 

15 

Ite^fdl 

1 

16 

BookKecDinQ 

Total 

s 

1 

SnNOQRAMC 

2 

21 

T«*wtt.no 

n 

riitoQ 

' 

23 

Mailing 

Total 

anuNQ 

3 

31 

ieeretary 

32 

33 

Sale* 

34 

franchOfUcea 

Total 

asm 

4 

41 

l>ii+ Orders 

■ 

A2 

F^rt»  •.Repnra 

Total 

Gr  jnd  Total               1! 

1 

ti 

i 

AHD 
OBCDVINO 

5 

51 

PuTxhoiinq               11 

_     1 

i 

52 

Becerying                  H 

1 

53 

(kneral  SAorea        O 

/ 

Total                                  11 

mCNNQ 

AM) 
SHPPINQ 

6 

61, 

PacK.na 

-J 1__B 1 

5»3cof  Full  page  IT* Oi 
left-haf  of  Ufthand 

t — **— 1 

nntshed  Stores 

mda 

^Shippina 

J 

Total                                II 

"^1 

' 

pfxmcnQN 
cept; 

7 

•n  Oxters  fcScheJulea  H 

' 

1 

7Z  Ranninfl                   H 

1 

73  Trmekeepinq 

) 

T«-SaTii-r,n,*«J5»on» 

1 

Tata. 

1 

D«(NCEBIN6 

AND 
PLANT  9BN1S 

8 

BI 

experimental 

T 

5? 

TodRbom 

V 

&3 

Rant  Service 

1 

"^TWal 

G-and  Total                 ll 

PROoucmvc 

OCMRTUCNTS 

9 

91 

^amc 

97 

Cnanwhnq 

93 

Automatic 

94 

Machine 

Sh 

Platinq&fbliahinq 

% 

Mwdrning 

97 

Wheel 

98 

Aisembiwig  niycles 

99 

Total 

Grand  Total  Mom/factunnq 

Qrond  Totnl  Non-Produc+i\C 

; 

'     Surnmary  "Wal  Commercial  &  Mfej. 

-- 

^_ 

_ 

For  Form  78,  tee  page  423. 


Form  yy,    (a)  Factory  Overhead  Sheft 
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for  Distribution  (left-hand  Page) 


Digitized  by  VjOOQIC 


426      UNIFIED    ACCOUNTING    FOR    INDUSTRIALS 


Form  ZT-    (^)  Factory  Overhead  Sheet 
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for  Distribution  (right-hand  Page) 
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^ 


Digitized  by  VjOOQIC 


FORMS 

COMMERCIAL   ACCOUNTING 

(Forms  referred  to  in  Chapter  XIII) 
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fUKHAfiCVOUCHCR 

Na 


ACaXJNTNQ 


DMIC9        AM(XM13    DOUCnCM 


AQCOUMTDlSraBUnON 


AccflunfrTi1l8>     AfnouTRft 


Sije  of  Tbrm- 5^8  inched  1 
ORIGINWL-  Rrinted  cniKNtepepg  I 


I  oerti^  that-  itie  tbate  ocGourvf  b  coirBct.  snd  thaf  Ihe  amouif  is  vouched 

|QBleftel|ChcckNo.| 


OTWI 


CPfP^gUff- 


C06CP5  MOTOR  WORKS 

BRIOGCPORT.  OONM 


RcnnttanccSip  of 
PurchoMVbucher 


A00RC9O 


DATC9       AMOUNTS 


DEPUCnONS      Wm       AM0UK15    PnUCTUNS 


nfUCAlC  of  rbnn  ahoiMndbmB. 


DeorSr. 

,  WicndooeaurchedkinpejfiKiitafaboMBHMiA,  Vonod^diw  Ihan 
Ttic  endorsement  of  check  o  rv^iredL 

K*  ffr  am  ranon  >ou  cannd  ooocpt  dwdf  8s  apacKwd,  ndxrn  it  to  us  irilK 
fii)oplarat>OTft>wtiwcfaAMtoegq<Wf»»M«fc^ 


MeRud  OMckNa   ROQCRS  MOTOR WORI^ 
eRioocpoRr,  aowi 


Form  8l.    Purchase  Voucher 
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MONIHtf 

VOUCH  WTICKLCP 

1 

«W«I«X 

AMOUNT 

OMMMMnMaior 

OHBOCIO 

1 

■Tj;S«lon.^«.rA      1 

Form  82.    Voucher  TickUr 
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»8lncho  I 


omukvducmcr 

Name 
Afldneaa 

ome 

DAittUCnON                              AMOUKT 

1 

fVinfed  in  red  ai>cfkwrpaper 

Wt  beg  lb  siMKitMfwhAe  charged  wir  account  as  flfeoMB 
and  hove  deduded  same  in  teMcment  cT 

ROGERS  MCnDR  WDRKa 

BmOOeKRTt   QONH 

Form  ^j.    Charge  Voucher 
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1^             0       IVttyCo9h%)ucher 

LedgerAccount          Date 

Raid  Id 

Amount  1 

On  Account  df 

n          n          n 

99                ff               » 

f»          •»          n 

9*        n       n  TbstBge 

Signed                                Approved                                          | 

Form  8/.   Petty  Cash  Voucher 
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•I 
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JOUCNAL  VOUCHU 
Dm 

HA 

AUTHdRrrV 

ACCOUNT 

^SSSS 

r 

CKfxi 

DCBir 

aieoir 

Joirr^Nto                         1bMs 

Form  go.    Journal  Voucher 
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Q 

%» 


■3 
§ 
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CHART    OF    CONTROLLING   ACCOUNTS 
(Form  referred  to  in  Chapters  XIV  and  XV) 
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\ ® 


I 


5! 


«S 
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VnKT^^^^'f*^^ 

EQUIPMENT  RECORD 

UflflfHiMrfMA                              1 

t\jHjlfl3-IW»ntn                                                                                       n»iliJM#.QwVrNrt                          1 

WtodtBs 

tMeofhwoioe                  i^IbRkU.                    | 

rV?r«-VKT                    WMihf         hA    ^imdOw^Nn                         mp                  I 

CkwrhonDFito                                  , 

lOomoN 

ONnNOl 

MIC 

MmiLieo 

iwoni 

MUUiCV 

anMnu 

r=- 

k 

fv:n4*H  ^  y4w4»  r»^      1                                                J 

^ 

1 

1 

RFMAffK* 

1 

1 

1 1 

PURCHASE  COST 

REmiRoeT                1 

InsoC-A^ni 

OOTC 

AMOUNT  1 

DATE 

AMCXINT   1 

rVMr* 

.«-^ 

-faMrcMfr 

dITtONALVAL 

UC5 

OROCR 

wie 

COST 

OQDCR 

0<CTt         a35T 

\d^^.\ 

Ifc^sideor 

- 

__ 

BBmarkfti 

lirfvw 

Ifah-rtal 

Wttnai . 

\M . — 

— 

Form  94.   Equipment  Record 
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Form  95 

STORES    LEDGER 

With  ready  reference  stores  classifi- 
cation, indexed,  tabulated,  and  contain- 
ing a  short  description  of  the  various 
classes. 

Note :  Nothing  is  more  necessary  in  the  revamping  or  systematizing 
of  a  business  than  a  complete  classification  of  general  stores;  to  open 
up  a  "Stores  Ledger"  only  partially  classified  means  a  continual  an- 
no3rance,  delay,  and  rearranging  of  ledger  sheets  to  introduce  new 
classifications  from  time  to  time.  The  usual  stores  classification,  as 
given  in  Chapter  IV,  is  simply  indicative,  leaving  it  for  the  stores 
recorder  or  stores  keeper  to  work  out  the  full  classification  to  suit 
himself. 

The  stores  ledger  presented  herewith  gives  a  complete  classifica- 
tion of  stores  for  factories,  alphabetically  arranged  and  captioned. 
Each  class  is  numbered  with  a  Dewey  decimal  number  and  is  ready 
for  accounting  and  statistical  work,  and  from  this  classification  the 
manufacturer  can  select  such  names  as  fit  his  particular  business  and 
thus  have  his  ledgers  properly  opened  at  the  very  start 
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UNIFIED    ACCOUXTIXG    FOR    INDUSTRIALS 


Tabulation  Showing  Stores  Classification  and 
Class  Number 

{Key  number  not  shown  here,  is  placed  before  the  dash.) 


-1.0  Abrasives 

-1.1  Books 

-1.2  Chemicals — ^Dnigs 

-1.3  Compounds 

-1.4  Cordage 

-1.5  Equipment 

-1.6  Fabric 

-1.7  Fibre 

-1.8  Fittings 

-1.9  Fuel 


-2.0  Leather 

-2.1  Lubricants 

-2.2  Lumber 

—2.3  Machinery 

-2.4  Metals 

-2.5  Paint 

-2.6  Paper 

--2.7  Stationery 

-2.8  Tools— Hand,  Small 

-2.9 


STORES  CLASSIFICATION 

-1.0 

Abrasives 

In   this   classification   are   to  be  included  all   cutting  or 
grinding  supplies  and  wheels  used  for  this  purpose. 


Carborundum 

cloth 

Pumice 

paper 

paper 

powder 

powder 

powder 

stone 

stone 

wheels 

Sand,  sandblast 

wheels 

Garnet,  paper 

Soap,  grit 

Crocus  cloth 

Glass,  ground 

Stone,  sand 

Emery 

Paper,  sand 

Wheels,  grinding 
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-1.1 

Books 


In  this  classification  are  included  all  books  of  any  kind, 
whether  catalogues,  periodicals,  accounting  or  other  books. 
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Accounting  books 
Atlases 
Blank  books 
Copy  books 


Directories 
Guide  books 
Memorandum  books 
Otder  books 


Scrap  books 
Stenographers'  books 


-1.2 
Chemicals — Drugs 

In  this  classification  are  included  all  chemicals  for  labo- 
ratory and  shop  use,  and  also  all  drugs,  instruments,  etc.,  for 
the  hospital. 


Arnica,  tincture 
Aspirin 
Bags,  ice 
Bandages 

gauze 

muslin 

roller 

rubber 
Basins,  dressing 
Belladonna 
Benzene,  purified 
Benzoin,  tincture 
Bismuth 
Bottles 

acid 

magnesia 
Brimstone 
Calcium  chloride 
Calomel 
Catgut  ligature 
Caustic 


Chemicals — ^fire  extin- 
guisher 
Chloral  hydrate 
Chloroform 
Cocaine 

Condensers,  laboratory 
Cotton 

Cotton,  absorbent 
Creosote 
Digitalis 
Droppers 
Ether 

Ethyl  morphine 
Exterminator 
Funnels,  glass 
Gauze, 

absorbent 

antiseptic 

Iodoform 
Gloves,  rubber 
Graduates 


Instruments 

Iodide 

Lime 

Linaments 

Needles,  hypcrdermic 

Nitrate 

Oils 

ammonia 

castor 

linseed 
Ointments 
Plaster,  adhesive 
Plungers,  syringe 
Potash 
Saltpeter 
Salts,  soldering 
Sheeting,  rubber' 
Soda 
Spatulas 
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-1.3 


Compounds 

In  this  classification  are  included  all  boiler,  cement,  wash- 
ing, and  other  compounds  (also  the  composition  used  for 
printing  rollers),  whether  used  in  the  shops  or  by  the  office. 


Cement 

floor 

Gelatin,  photo 

belt 

hand 

Glue 

furnace 

squeegee 

Hectograph 

high  temperature 

tube 

Polish 

liquid 

Composition,  roller 

furniture 

pipe  covering 

Compounds 

metal 

Portland 

acid  proof 

stone,  rotten 

roofing 

alkali  proof 

Soap 

rubber 

flexible 

compound 

steam  pipe 

molasses 

scouring 

water  pipe 

polishing 

soft 

Qeaner 

scouring 

boiler 

welding 

-1.4 
Cordage 

In  this  classification  are  included  all  twines,  cords  and 
cordage,  oakum,  jute,  waste,  etc.,  etc. 


Caulking 

tarred 

broom 

jute 

window 

cotton 

oakum 

Lacing 

flax 

Cord 

cord 

gray 

bell 

twine 

hemp 

cotton 

Oaktim 

jute 

flax 

caulking 

lacing 

flexible 

navy 

linen 

halyard 

picked 

sail 

hemp 

Rope 

seine 

jute 

cotton 

tag  strings 

lacing 

flax 

unoiled 

marlin 

hemp 

Waste 

picture 

manila 

cotton 

sash 

Twine 

wool 
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Equipment — Factory,  Office 


In  this  classification  are  included  all  supplies  and  materials 
such  as  furniture  and  articles  of  daily  use  which  are  not  tools 
or  fittings. 
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Baseboards,  typewriter 

Cots 

change  making 

Baskets 

Cups 

comptometer 

desk 

Cushions 

computing 

office 

chair 

computing   and 

rattan 

rubber 

typewriter 

waste 

typewriter 

duplicating 

Bedsteads 

Cuspidors 

envelope  opening 

Bookcases 

Desks 

envelope  closing 

revolving 

flat  top 

eyelet 

sectional 

flat  (extra  large) 

mimeograph 

Bottles,  water 

roll-top 

neostyle 

Boxes 

table 

numbering 

storage 

typewriter 

paper  fastening 

transfer 

Dippers 

pencil  sharpening 

Brushes,  hair 

Dusters 

perforating 

Cabinets 

feather 

roller  copying 

book 

wall 

stamping  (postage) 

file 

Files,  document 

typewriters 

sample 

Filters,  water 

watches,  stop 

stationery 

Glasses 

Matches 

steel 

drinking 

Microscope 

Cameras 

magnifying 

Racks 

Carts,  push 

microscopic 

hat 

Chairs 

Hangers 

towel 

bent  wood 

Holders,  telephone 

umbrella 

revolving,  cushion 

Ice 

Rests,  arm 

saddle  seat 

Ladders 

Rollers 

step-ladder 

Machines 

chart 

typewriter 

adding 

map 

Docks  (not  time) 

addressograph 

window-shade 

Containers 

billing 

Sweepers,  carpet 
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-IJS 
Fabric 


In  tins  daj 

;9ificatioa  are  included  all 

fabrics  tudi  as 

baggiiiig»  netting,  caufas. 

rubber,  leadicrctte. 

etc,  etc. 

Aprons 

round 

fabric 

laboratory 

Blankets 

rubber 

rubber 

Bunting 

Mats 

shop 

Buriap 

storm  (auto) 

Carpet 

Bagging 

Oodi 

Matting 

Bagging,  jute 

awning 

cocoa 

Bags 

copsring 

rubber 

burlap 

scrub 

Roofing 

canvas 

wiping 

paper 

coffee 

CounterfHuies 

mbberoid 

coin 

G>vers 

Rubber 

duck 

desk 

Sacks 

Baskets,  leathercnd 

typewriter 

Shades,  window 

Bedspreads 

Felt 

Strips,  weather 

Belting 

Flags 

Towels,  doth 

cotton 

Hose 

-1.7 

Fibre 

In  this  classification  are  included  everything  in  the  nature 
of  fire-resisting  materials  and  supplies,  such  as  asbestos,  steam 
packing,  boiler  packing,  etc. 


Asbestos 

paper 

wick-paddng 

fireboard 

pipe-covering 

wood 

insulating 

sheet-packing 

wool 

millboard 

tape 
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-1.8 
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Fittings 

In  this  classification  are  included  all  fittings,  such  as  auto- 
mobile, plumbing,  steam,  electrical;  unions,  couplings,  nails, 
brads,  pots,  etc.;  that  is  to  say,  an3rthing  and  everything  used 
in  the  plant  which  does  not  properly  come  under  tools  or 
equipment. 


Annunciators 

bronze 

Clamps 

Arrestors,  lightning 

composition 

basin 

Basiiis,  wash 

porcelain 

beaker 

Baskets,  toting 

steel 

beam 

BeUs 

Buttons 

bolt 

Blades,  fan 

door 

cabinet 

Bolts 

push 

condenser 

expansion 

Cable 

iron 

machine 

electric 

laboratory 

track 

elevator 

pinchcock 

Bone,  black 

iron 

steel 

Bowls 

steel 

wood 

closet 

Cans 

Clay,  fire 

urinal 

ash 

Clips,  shade  roller 

Boxes 

garbage 

Ousters,  electric 

conduit 

GI 

Coils 

tote 

oil 

fan 

Braces 

paint 

resistance 

Brackets 

sprinkling 

Condensers 

Brick,  fire 

steel 

glass 

Buckets 

tin 

metal 

fire 

Carbon 

Conduit 

galvanized 

electric 

flexible 

paint 

filament 

rigid 

Bulbs 

Card  holders 

underground 

atomizer 

brass 

Connectors,  hood 

electric 

iron 

Coolers,  water 

horn 

Catches 

Copper 

Burners 

Centers,  push  button 

bronze 

gas 

Chains 

cups 

incandescent 

jack 

funnels 

Burnishers,  metal 

sash 

gauze 

Bushings 

transom 

gutter 

Babbitt 

weight 

rivets 

brass 

Checks,  door 

rods 
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Copper— continued 

towel 

rake 

solder 

"     paper 

scoop 

tacks 

Flanges 

shovel 

tenninal 

Funnels 

sledge 

valve 

enamel 

socket 

washers 

filtering 

spade 

wire 

glass 

tub 

Couplings 

porcelain 

Hangers 

elbow 

tin 

door 

hose 

rubber 

pipe 

round 

valve 

Hinges 

Crucibles 

Gaskets 

brass 

Cups,  oil 

glass 

iron 

Cut-outs 

rubber 

Hods 

Discs,  valve 

Glass 

Holders 

Drawers,  door 

condensers 

crucible 

Elbows 

gages 

door 

Electrodes,  arc    • 

globes 

shade 

Excelsior 

plate 

toilet  paper 

Extinguishers 

reflector 

twine 

Eyelets 

shades 

Hooks 

Eyes 

tubing 

awning 

screw 

window 

bale 

steel 

wired 

belt 

Fans 

Gutter 

ceiling 

ceiling 

copper. 

picture 

oscillating 

galvanized 

pipe 

wall 

iron 

screw 

Fasteners 

wrought 

spout 

belt 

Handles 

Hose 

casement 

adze 

air 

clamp 

awl 

rubber 

clip 

axe 

steam 

sash 

broom 

Insulators 

woodwork 

chest 

Iron 

Figures— Letters 

chisel 

filings 

Fittings 

drawer 

palings 

conduit 

file 

retort   stand 

electric  conduit 

fork 

steps 

flexible 

Irons,  comer 

hose 

hatchet 

Isinglass 

metal 

hoe 

Jambs,  door 

pipe 

mop 

Jars 

Fixtures 

pick 

add 
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Jars— continued 

drop 

Rings 

battery 

plumbing 

insulating 

flint 

Nuts 

key 

glass  covered 

blank 

screw 

glass  stoppered 

bolt 

Rivets 

Joints,  insulating 

cold 

Rods 

Knobs 

hexagon 

brass 

mortice 

machine  screw 

copper 

rim 

square 

iron 

shutter 

tapped 

steel 

split-insulator 

thumb 

Rollers 

Lamps 

Pms 

iron 

arc 

cotter 

steel 

electric 

steel 

Roofing 

hand 

taper 

pro-slate 

headlight 

Pipe 

tin-plate 

oU 

iron 

Rosettes 

repair 

lead 

Scales 

spirit 

terra-cotta 

counter 

tail-light 

tin 

double  beam 

Lanterns 

vitrified 

platform 

conductor's 

Plugs 

track 

dark 

basin 

warehouse 

hand 

fuse 

Scoops 

switch 

Plumb-bobs 

Screens 

Lifts 

iron 

Screws 

sash 

brass 

closet 

transom 

Poles 

jack 

Locks 

steel 

Seals,  car,  lead 

cupboard 

window 

Seats,  closet 

desk 

wood 

Shades,  electric  Hg^t 

door 

Pots,  glue 

Shields 

drawer 

Racks 

night 

test  tube 

expansion 

pad 

towel 

eye 

Loops,  chandelier 

Radiators 

Marble 

auto 

Shut-offs 

Nails 

heating 

Snaps,  chain 

Needles 

Railings,   iron 

Sockets,  electric 

packing 

Rails 

Spikes,  railroad 

sack 

iron  fence 

Spoons,  weighing 

sail 

steel  railroad 

Spouting,  pipt 

Netting,  wire 

Renewals,  battery 

Sprays 

Nipples 

Rests,  shdf 

disinfectant 
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Sprays— ciniImnwv 

floor 

Twccicrs 

hOM 

wan 

Type;  ptiulivg 

SyrincB 

Switdies 

Unions 

door 

battery 

Valves 

cbeck 

entrance 

air 

fan 

knife 

finshiij^ 

dpniuacn 

pand 

pmnp 

fire 

pendent 

radiator 

lawn 

railroad 

steam 

Squeegees 

sna^i 

water 

floor 

Swivds 

Washers 

window 

Tacks 

brass 

Stakes 

carpet 

copper 

Staples,  insolated 

upholstery 

iron 

Stayi*  chain 

wiring 

lead 

Stendb 

Tanks,  water 

sted 

Stone 

Terminals,  cable 

Wax 

ballast 

Tem-cotta 

^Vcii^ts 

Tiles,  porcelain 

sasb 

Srind 

Toggles 

scale 

floarDemnjF 

Tops,  auto 

wnecis,  pipe  cuner 

ioap 

Torches 

Wire 

Stops,  door 

electric 

annundacor 

Strainers,  paint 

gasoline 

blade 

Studs 

hand 

copper 

belt 

Trays,  tote 

iron 

fixture 

Tubing 

sted 

j  ti  1^1^  1  j^yi  f  t  tf 

Tubs 

tdephone 

Swe^s 

Tumbuddes 

Wringers,  mop 

-1.9 

Fael 

In  this  dasnfication  are  induded  any  and  every  material* 
substance  or  liquid  used  to  feed  a  flame  for  the  purpose  of 
produdng  steam,  heat,  or  light 


Benzine 

anthradte 

Naphdia 

Candles 

DituminoDS 

Oik 

Charcoal 

Coke 

Paraffine 

Coal 

Gasolia* 

Wood 
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-2.0 
Leather 


In  this  classification  are  included  leather  belting,  ladng, 
hides,  chamois,  fur  robes,  or  fur-lined  coats,  such  as  those 
worn  by  chau£Eeurs. 
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Bags 

document 

hand 

money 

Belting 

Chamois 

Coats,  fur,  chauffeurs' 

Gaskets 

Hides 

Laces 

Lacing 

Rawhide 

Robes,  fur,  automobile 

Straps,  gun 

Washers 

-2.1 
Lubricants 

In  this  classification  are  included  all  oils,  cjcases  or  sub- 
stances of  any  kind  used  for  lubricating  machinery. 

Graphite  graphite                           Havoline 

Grease  Oil                                     machine 

auto  auto                            Tallow 

axle  cylinder                      Vaseline 

cup-  engine 


-2.2 
Lumber 


In  this  classification  are  included  all  wood  of  any  descrip- 
tion, whether  in  the  rough  or  dressed  state,  and  also  boxes  used 
for  packing. 


Arms,  cross 

Gum 

Poplar 

Ash 

Hemlock 

Posts 

Backing 

Hickory 

Scantling 

Basswood 

Maple 

Shelving 

Boxes,  packing 

Millwork 

Siding 

Capping 

Moulding 

Slats 

Cedar 

Oak 

Spruce 

Chestnut 

Paling 

Stepping 

Cypress 

Pine 

Strips,  weather 

Flooring 

Poles 

Walnut 
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-2.3 

Machinery 

In  this  classification  are  included  all  machines  and 
chineiy  erected  in  the  shops  (including  time  docks)  such 
hurring,  broaching,  chambering  and  milling  machines. 


Arrester,  dust 

horizontal 

double  stroke 

Assembling,  grip 

sensitive 

upsetting 

Automobiles 

upright 

Joining 

delivery,  light 

vertical 

Jointing,  saber  handle 

touring 

Driving,  bolt  nut 

Key  seater 

truck,  electric 

Engraving 

Lathes 

Baddng-off 

Exhaust  .fan 

barrel  tumingr 

Balandng-knife 

Exhauster 

bench 

Barrd  bedding 

Fans 

cone  head 

Beading 

double 

engine 

Bdt 

single 

double 

benches 

Filing 

geared 

scarfing 

Folding 

quick-change 

lacing 

Forming 

single 

Benches,  saw 

Gaging 

speed 

Boring 

Grinders 

tool  makers 

saber  handle 

automatic 

turret 

spindle 

barrel  drill 

variety 

vertical 

form  cutter 

wood 

Brakefolder 

nemming 

Marking 

Broaching 

open  side 

Mill 

Burring 

plain 

boring 

Calibrating 

precision 

charcoal 

Centering,  gun  stock 

rivet 

turning 

Chambering,  barrel 

special 

vertical 

Coilers 

tool 

Millers 

Compressors 

vertical 

adjustable 

Cutters,  bolt 

wet  tool 

automatic 

Cutting-off 

Grooving,  graining 

bench 

Dental  engines 

Hammers 

cam 

Dies  sinkers 

drop 

external  thread 

Drilling,  hand  guard 

cushion 

hand 

Drills 

steam 

internal  thread 

automatic 

strap 

plain 

barrd 

Heading 

semi-automatic 

high  speed 

single  stroke 

universal 
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WHtTS— continued 

machines 

Shears 

vertical 

traps 

alligator 

Nut  Screwing 

Sawing 

angle 

Planers,  4  roll 

band 

bar 

Planing,  jointing 

rip 

bench 

Polishers,  automatic 

scroll 

combination 

Polishing 

wood 

lever 

frames 

Saws 

power 

heads 

equalizing 

special 

Presses 

facing 

squaring 

arbor 

hack 

Slotting 

bench 

high  speed 

automatic 

embossing 

hot 

die 

hydraulic 

wood-trimming 

hand 

knuckle 

Screw  machines 

hot  trimming 

automatic 

Spotting 

piUar 

automatic  cut-off 

Spring 

plain 

automatic  turret 

setting 

power 

hand 

winding 

punch 

plain 

Stake  holders 

reducing 

Blotters 

Stamping 

special 

wire  feed 

Straighteners 

Profilers 

Separators 

Striking 

automatic 

oil 

Swagging,  hot 

horizontal 

sterling 

Tapping 

spindle 

turbine 

multiple  spindle 

wood 

waste 

vertical 

Punching 

Shapers 

Tenoner,  standard 

Reamers 

crank 

Testing,  vertical 

Rifling 

horizontal 

Thread,  rolling 

Riveting 

universal 

Tilting 

rotary 

vertical 

Turning,  wood 

spindle 

wood 

Welding 

vertical 

Shaping 

acetylene 

vibrating 

butt 

automatic 

Rolling 

crank 

electric 

Sand-blast 

vertical 

spor 

barrels 

Shavers,  bench 

Wheel  washing 

cabinets 

Shaving 

Wiring,  turning 
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-2.4 

Metals 

In  this  classification  are  included  all  bar,  cast,  sheet  and 
pig  metals  of  any  kind  whatsoever  which  are  not  actually  made 
up  into  definitely  named  articles. 


Aluminum 

pig 

Steel 

bar 

sheet 

component 

sheet 

Lead 

high  speed 

Babbitt,  bar 

bar 

hi^  speed  tool 

Brass 

cake 

machine  steel 

bar 

pig 

Tin 

sheet 

sheet 

block 

Bronze 

Magnolia 

pig 

bar 

Manganese 

sheet 

block 

Sheathing 

Zinc 

Iron 

Sheeting 

bar 

bar 

Solder 

sheet 

cast 

Spelter 

-2.S 
Paint 

In  this  classification   are  included  all  paints,  varnishes, 
shellac,  rosin,  tar  and  other  supplies  of  like  nature. 


Drier 

Lampblack 

Preservative 

japan 

Lead 

Putty 

paint 

sugar 

Resin 

Dry 

white 

Rosin 

Enamel 

red 

Shellac 

Filler 

Lime 

Stain 

Finish,  wall 

Mixed 

Tar 

Gum,  veneering 

Pitch 

Turpentine 

Japan 

Plaster  of  Paris 

Whitewash 
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Paper 

In  this  classification  are  inclttded  all  bulk  paper,  cardboard, 
made  up  pasteboard  boxes,  etc,  etc. 


Bags 

oU 

colored 

imafliwg 

press 

manila 

mails 

straw 

white 

Board 

tag 

Paper 

beaver 

Boxes 

wrapping 

binders 

cardboard 

writing    (in   bulk. 

bristol 

pasteboard 

uncut) 

illustrating 

Cardboard 

-2.7 

Stationery 

In  this  classification  are  included  all  cut  paper,  letter-heads* 
envelopes,  forms  (printed  and  blank),  pens,  pencils,  etc. 


Bands,  rubber 

prepared 

steel 

Binding  devices 

Charcoal,  artists' 

Films,  pack 

loose-leaf 

Clips 

Folders,  paper 

passe-partout 

board 

Frames 

Brushes 

brass 

label 

artists' 

paper 

map 

copy 

spring 

printing 

draftsmen's 

steel 

Glasses,  drinking 

mucilage 

photo 

Cmm  arable 

paste 

Compasses 

Ink 

Calendars 

beam 

colored 

desk 

pen 

copying 

waU 

pencil 

drawing 

Cards 

Cups,  paint 

duplicating 

guide 

Cushions,  pin 

fountain  pen 

index 

Cutters,  paper 

indelible 

manila 

Edges,  straight 

marking 

pressboard 

Envelopes 

numbering  machine 

Chalk 

Eradicator 

stamp  pad 

Erasers 

stencil 

French 

rubber 

Inkstands 
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Instruments,  drawing 

note 

stamp 

Knives 

ofF-set 

Ribbons 

office 

onion  skin 

adding  machine 

pencil  sharpening 

paraffine 

computing  machine 

Labels,  gummed 

photostate 

dating  stamp 

Magnets 

photographic 

duplicating  machine 

Mallets 

platinum 

typewriter 

Mucilage 

process 

Rulers 

Pads 

sketching 

drawing 

chair 

stencil 

parallel 

desk 

tissue 

patent 

numbering  machine 

typewriter 

sUde 

stamp 

Paste 

Scales 

typewriter 

Pencils 

automatic 

Paper 

artists' 

coin 

backing 

automatic 

drafting 

billing  machine 

camel's  hair 

letter 

binding 

carpenter 

Sdssors 

black  print 

colored 

Silk,  oiled 

blue  print 

lead 

Sponges 

bond 

slate 

Tabs,  index 

bromide 

Pens 

Tacks 

carbon 

bow 

push 

computing  machine 

drafting 

thumb 

detail  drawing 

fountain 

Tags 

detail  manila 

lettering 

key 

developing 

ruling 

merchandise 

drawing 

steel 

shipping 

filter 

stylographic 

Tank,  developing 

fly 

swivel  curve 

Tape 

gummed 

Pins 

adhe^ve 

impression 

Plates 

gummed 

India 

photographic 

linen 

ledger 

printing 

Thermometers 

machine  finish 

Pounces 

Trays,  photo 

manila 

Racks 

Triangles 

map 

pen 

Wax,  sealing 

-2.8 

Tools — Small  and  Hand 

In  this  classification  are  included  all  small  and  hand  tools 
of  any  kind  whatsoever. 


Digitized  by  VjOOQIC 


STORES    LEDGER 


465 


Adzes 

metal 

bookbinder's 

Anvils 

wood 

bricklayer's 

Augers 

Couplings 

daw 

Awls 

Cups 

engineer's 

book-makers' 

force 

machinist's 

ice 

plumber 

planishing 

Axes 

Cutters 

riveting 

Bellows 

glass 

sledge 

Bevels 

pipe 

tack 

Bits 

Dies 

tinner's 

auger 

pipe  cutter 

.    upholstery 

expansion 

stamp 

Hones 

plane 

stencil 

oU 

screw  driver 

stock 

water 

twist  drill 

Dividers 

Instruments,    preci< 

Blades 

bow 

sion  gages,  etc 

awl 

hair-spring 

Irons,  soldering 

saw 

proportional 

Jacks 

Braces 

Drills 

hydraulic 

comer 

auto  boring 

lifting 

ratchet 

breast 

wheels 

Brushes 

carbon  steel 

Knives 

cleaning 

hand 

drawing 

dusting 

high  speed 

hacking 

kalsomine 

metal 

putty 

machinists* 

miller's 

shoemaker's 

marking 

machine 

Levels 

paint 

Stanley's 

carpenter's 

radiator 

shank 

hand 

sash  tool 

star 

Mattocks 

scrub 

taper 

Microscopes 

stencil 

twist 

Mops 

stipplers 

wood,  taper 

Mortars 

toilet 

wood,  square 

glass 

varnish 

Files 

porcelain 

whitewash 

bastard 

Moulds 

Calipers 

flat 

Mowers,  lawn 

Caulks 

one-half  round 

Oilers 

Chisels 

rasp 

brates 

cold 

round 

copper 

hot 

triangular 

iron 

Qamps 

Gages 

Picks 

Combs,  graining 

xlammers 

concrete 

Countersinks 

blacksmith 

railroad 
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Pincers 

tinner's 

blacksmith's 

Planes 

trimmer's 

chain 

Plungers,  screwdriver 

Shovels 

ice 

Points,  glazier's 

D  handle 

Trowels 

Pumps 

L  handle 

brick 

force 

post'hole 

cement 

section 

S  handle 

drde 

suction 

scoop 

comer 

Reamers,  hand 

snow 

garden 

Saws 

Spades 

plastering 

circular 

D  handle 

pointing 

coping 

L  handle 

Vises 

crosscut 

S  handle 

chain 

hack 

Spatulas 

hand 

hand 

Squares 

machinist's 

rip 

carpenter's 

saw 

Scrapers 

machinist's 

Wrenches 

paint 

Swedges 

hand 

wood 

Tampers 

monkey 

Shears 

concrete 

stillson 

grass 

railroad 

tap 

hedge 

Tongs 

-2.9 


This  number  section  provides  for  a  possible  future  sub- 
division of  one  of  the  now  existing  classes  should  it  be  deemed 
necessary. 
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Accounting, 
commercial,  241-264 
industrial, 
elements  of  production  con- 
stant, 6 
standards  developed,  6 
unified,  9,  10 
purposes  of,  28 
Accounts, 
analytical, 

cost  accounting  requires,  7 
controlling,  265-315 
asset  accounts,  270,  272-281 
chart  of,  269,  270 

Forms,  444 
liability  accounts,  270,  299- 

310 
moral  effect  of,  33,  34 
nomenclature  of,  9,  10 
principles    applied    to    pro- 
duction costs,  9,  IQ 
profit    and    loss    accounts, 

270,  271,  310-315 
purpose  of,  267-269 
stores,  component,  98,  99 
unify  cost  and  general  ac- 
counting, 268 
payable, 
cash  disbursed,  entry,  253 
controlling  account,  301 
datings,       controlling      ac- 
count, 302 
personal,  264 
voucher  system,  243-249 


receivable, 
cash  receipts,  entry,  251 
consigned,     asset     account, 

274,  275 
controlling  account,  273,  274 
past    due,    controlling    ac- 
count, 274 
suspense,     controlling     ac- 
count, 275,  276 
Advanced    expense    (See    "Ex- 
pense, advanced") 
Advertising  expense, 
advanced,  278 

distribution  of  selling  expense, 
263 
Allowances   (See  "Rebates  and 

allowances") 
Analysis  sheet,  sales,  239 

Forms,  430 
Assembling, 
production  order,  62 
material  distribution,  106 
Forms,  368 
requisitions,  103,  104 
Forms,  365 
Assets, 

accounts,  controlling,  270,  272- 

298 
current,  270 
fixed, 
repairs  chargeable  to  depre- 
ciation, 7 
inventory,  270 

classification  of,  329 
investments,  270 


467 
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B 
Balance  sheet  (monthly),  27-40 
Forms,  343-347 
executive's  viewpoint,  33-36 

collections,  34 
financier's  viewpoint,  30-32 
earning  capacity,  31 
solvency  of  company,  31 
industrial  manager's,  27-40 

Forms,  342-347 
manufacturer's  viewpoint,  36 
time  of  completion,  30 
unified, 
availability  and  value,  38,  39 
Betterments,  181-183 
order  record,  233 
orders,  182,  183 
Forms,  393 
defined,  168 

distribution  of  copies,  182 
numbering  of,  182 
time  ticket  (daily),  183 

Forms,  401 
"work  in  progress,"  treatment 
of,  182,  183 
Blue  prints  (See  "Drawings  and 

tracings") 
Board, 
control  or  planning,  190 

Forms  (insert),  404 
machine,  193,  194 
Bonds, 
controlling  account,  308 
redemption  fund, 

controlling  account,  306 
treasury,  279 
Buildings, 
controlling  account,  289 
depreciation  on,  64,  290 

reserve  for,  305 
equipment, 
controlling  account,  289,  290 
depreciation  on,  64,  290 
Burden  (See  "Overhead") 


Calculations, 
extensions,   handling  of,    107, 
108 
Capital  stock,  307,  308 
common, 
controlling  account,  308 
treasury,  280 
preferred, 
controlling  account,  308 
treasury,  279,  280 
Card,  time  (See  "Time  card") 
Cash, 
bank  controlling  account,  272 
disbursements  (check),  entry, 

252-254 
incoming,  sheet,  250 

Forms,  436 
petty,  254-256 
controlling  account,  272, 273 
"imprest  system,"  254 
record,  254-256 
voucher,  254-256 
Cash  sheet,  incoming,  250-252 
Censorship  of  materials,  73,  74 
Charge  voucher,  247 

Forms,  434 
Charts, 
controlling  accounts,  269 

Forms,  444 
graphic,  161-164 

Forms  (insert),  389 
component  schedule,  162 

Forms,  390 
order  control,  188-189 
Forms  (insert),  404 
pay-roll,  160 
unit  schedule,  162 
Forms  (insert),  390 
organization,  223-224 

Forms,  422 
wages, 
day  work  rates  and  piece-work 
earnings,  202 
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Check, 

disbursements,  record  of,  252 
Forms,  437 
Claim  voucher,  54 

Forms,  355 
Clerks,  salaries  of, 

overhead  distribution,  227 
Qock  card  (See  "Time  card") 
Commercial  accounting  (See  "Ac- 
counting") 
Commercial   expense  distribution 
sheet,  258-264 
Forms,  442 
Commission,     expense     (selling) 

distribution,  262 
Compensation  of  employees  (See 

"Wages") 
Component  stores    (See  "Stores, 

component") 
Control, 
created  by  unified  methods  of 
accounting,  28 
Control  board,  175 

Forms  (insert),  404 
routine  of,  190 
Cx)ntrolling   accounts    (See   "Ac- 
counts, controlling") 
Costs  (See  also  "Labor,"  "Over- 
head," "Production") 
flat  (See  "Costs,  production") 
primes,  67 
production,  186. 187 
accounts,  analytical,  7 
card,  236-238 

Forms,  428,  429 
commercial    transactions    not 

included,  7 
quantities  made  affecting,  14 
reduced  by  volume  output,  14 
sales  policy  effect  upon,  11 
Credits, 
expense,  commercial.  263,  264 
stores,  general,  89,  90 
Forms,  359 


Day-work, 
clock  cards,  207,  217 

Forms,  416,  419 
daily    production    time    tickets 
and  slips,  173 
Forms,  396,  399 
time  sheet  record,  213,  215,  216 
Forms,  417,  418 
Debts,  bad, 
reserve  for,  controlling  account, 
306 
Defective  repairs, 
rejection  for,  188 

Forms,  404 
time  ticket,  daily,  177,  178 
Forms,  400 
Demonstrations,  262 
Depreciation, 
accounting,  principle  same  in  all 

industrials,  6 
buildings,  290 

costs  charged  monthly  with,  32 
departmental  overhead, 

basis  of  calculation,  230,  231 
drawings  and  tracings,  65 
equipment,  building,  290 
equipment,  by  obsolescence,  6 
investments,  reserves  for,  286 
material,  by  obsolescence,  6 
monthly,  overhead  distribution, 

230,231 
rates  of,  64,  65 
recovery  through  repair  orders, 

234 
reserves  for, 
buildings,  controlling  account, 

305 
patents,    controlling   account, 

305 
plant  repairs,  184 
Dewey  decimal  system, 
classification      of      betterment 
orders,  64,  65 
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Dewey  decimal  system — continued 
classification  of  stores. 
Forms,  449 
Dies, 
depreciation  on,  65 
standardization  of,  116 
Dies,  jigs,  and  fixtures, 

controlling  account,  293,  294 
Disbursements, 
petty  cash,  254-256 
Form,  439 
Discount, 
allowed, 
expense   (commercial)   distri- 
bution sheet,  261 
earned  (cash), 
expense  (commercial)  credit, 
264 
purchase, 

cash  disbursed,  entry,  253 
sales,  cash  receipts  entry,  250 
Distributions.  219-239 
commercial  expense.  258 

Forms,  442 
factory  overhead  sheet,  224-233 

Forms,  423-426 
organization  on  required,  221 
production  cost  card,  236 

Forms,  428,  429 
record  of  production,  betterment, 
and  repair  orders,  233-236 
Forms,  423 
sales  analysis  sheet,  239 
Forms,  430 
Dividends  declared, 

controlling  account,  309,  310 
Drawings  and  tracings, 
card  index  and  record,  128,  129 

Forms,  375 
controlling  account,  297 
cost  record  covering,  128 
depreciation  on,  65 
numbering  of,  121 


Earnings, 
financier's  viewpoint  of  balance 

sheet,  31 
Efficiency, 
engineering  (See  "Engineering, 

industrial") 
factors, 

labor  stability,  22 

nature  of  product,  22 
Electrical  service, 
depreciation  on,  64 
overhead  distribution,  231 
Employees, 
absentees'  report,  203 

Forms.  411,  413 
department,  change  of,  203 

Forms,  413 
dismissed,  204-206 
Forms,  414 

monthly  record.  Forms,  415 
pay-roll  system,  206.  207 
quitting  card,  204,  205 

Forms,  414 
rate  card,  201 

Forms.  411 
rate,  change  in,  203 

Forms,  412 
record  of.  205 

Forms,  414 
resignations.  204-206 

monthly  record,  Forms,  415 
time  or  clock  card,  207,  217 

Forms.  416,  419 
time  sheet,  209,  215 

Forms.  417,  418 
Employment,  (Sec  also  "Labor") 
application  for,  199,  200 

Forms,  406-408 
Engineering,  industrial.  3-24 
conditions  necessitating.  3-5 
phases  of.  5.  6 
principles  of,  6,  7 
purpose  of.  5 
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Engineering,  industrial— con/mK^i 

qualifications  required,  5,  6 
Entertainment, 
expense    (selling)    distribution, 
262 
Equipment,  (See  also  "Machines") 
balance  of,  16,  17 

idle  machines,  15,  17 
depreciation,  5,  290 
machine  tool, 
analyzing    and    grouping    of, 
116,  133-148 
miscellaneous, 
controlling  account,  295,  296 
overhead  distribution,  229,  230 
obsolete,  controlling  account,  307 
record,  332 
Forms,  447 
Erasures, 

errors  not  to  be  changed  by,  250 
Error  in  incoming  cash  sheet,  cor- 
rection of,  250 
Executive,  balance  sheet  as  viewed 

by,  33-36 
Expense,  (See  also  "Overhead") 
advanced, 
advertising,  278 
development  and  experimental 
work,    controlling   account, 
296 
insurance,  277 
salesmen,  278 
commercial  or  office, 
controlling  account,  312 
credits,  263,  264 
distribution  sheet,  258-261 
Forms,  442 
distribution  of,  7,  8 
element  of  production  cost,  6 
legal, 
expense   (commercial)   distri- 
bution sheet,  260 
overhead  distribution,  230-232 
Forms,  423-426 


patents, 
expense  (conunerdal)  distri- 
bution sheet,  260 
percentage  based  on  net  sales, 

258 
seUing,  261-263 
Express    (See  "Freight  and  ex- 
press") 


Factory     materials     (Sec     "Ma- 
terials") 
Factory  overhead  sheit  for  distri- 
butions. 
Forms,  423-426 
Failures,  industrial, 

causes  of,  7,  8 
Filing, 

drawing  and  tracing  index,  128 
key  card,  126 

material  receipt  and  notice,  53 
pattern  record  cards,  130 
purchase  orders,  51,  52 
Finances, 

scheduling  requirements,  159-161 
Financier, 
balance  sheet  as  viewed  by,  30- 
32 
Finished  stores  (See  "Stores,  fin- 
ished") 
Fixtures     (See    "Furniture    and 
equipment,"   "Tools  and  fix- 
tures") 
Follow-up  (See  "Tickler") 
Foremen, 
wages  of, 
overhead  distribution,  228 
Foundry, 
costing  on, 
"per  pattern"  basis,  9 
"per  pound"  basis,  9 
Freight  and  express, 
bills,  approval  of,  55,  56 
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Freight  and  Express — continued 

commercial, 
cash  receipts,  entry,  250 
expense  distribution  sheet,  260 

overhead  distribution,  232 
Fuels  and  lubricants, 

overhead  distribution,  230 
Furniture  and  equipment,  office, 

controlling  account,  291 

depreciation  on,  65 


Gages, 
depreciation  on,  65 
standardization  of,  116 
General  stores  (See  "Stores,  gen- 
eral") 
Goods  returned, 
accounting  for.  111,  112 
memorandum,  110,  HI 
Forms,  369 


Improvements       (Sec      "Better- 
ments") 
Incoming  cash  sheet,  250 

Forms,  436 
Index, 
dies,  jigs,  fixtures,  gages,  116 
drawings  and  tracings,  128,  129 
purchase  orders,  52,  53 

Forms,  355 
stores  record,  77,  80-86 
Indirect  labor  (See  "Labor,  non- 
productive") 
Industrial   accounting    (See  "Ac- 
counting, industrial") 
Industrial  engineering  (See  "En- 
gineering, industrial") 
Industrial   manager    (See   "Man- 
ager, industrial") 
Industrials, 
balance  sheet  as  viewed  by  manu- 
facturer, 36-38 


failure  of,  causes,  4,  5,  7 

loans  to,  ratio  to  assets,  4 

organization,  divisions  of,  221, 
222 

standards  lacking,  e£Fect  of,  4 
Inspector's  punch, 

production  ticket,  176,  177 
Instruction  card, 

production  ticket,  175 
Forms,  396-398 
Insurance, 

expense,  advanced,  277 

monthly,  overhead  distribution, 
231 

stock,  expense  (commercial)  dis- 
tribution sheet,  261 
Interest, 

accrued,  general, 
controlling  account,  303 

accrued  on  bonds, 
controlling  account,  304 

paid,  expense  (commercial)  dis- 
tribution sheet,  261 

received,  expense  (commercial) 
credit,  264 

Introduction  card,  new  employee, 
201 

Forms,  412 
Inventory,  317-333 
accounts,  282-286 
classification  of  assets,  327 
drawings  and  tracings,  128^  129 
equipment  record,  332,  333 

Forms,  447 
formal  announcement,  321 
organization  required,  319 
perpetual,  factor  in  stores  sys- 
tem operation,  167 
pricing  of,  329,  330 
specifications,  321-326 
tag.  321,  322,  330-332 

Forms,  446 
work  in  progress,  329 
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Investment, 
accounting,  principle  same  in  all 

industrials,  6 
accounts,  286 
reserves   for  depredation,  286, 

287 
Invoices,  purchase, 
duplicate  copies  of, 

when  necessary,  53,  54 
method  of  handling,  53-56 
receipts,  checking  of,  50 


Jigs, 
depreciation  on,  65 
standardization  of,  116 
Journal, 
register,  256,  257 

Forms,  440 
voucher,  256,  257 
Forms,  441 


Key  card, 
die,  139 
filing  of,  126 
fixture  and  die,  139 

Forms,  380 
operation,  146,  147 

Forms,  385 
part,  104.  120,  124,  125 

Forms,  373 
piece,  104,  120,  122-124 

Forms,  372 
preparation  and  care  of,  126 
production  data  shown  on,  127 
tool,  137,  138 

Forms,  379 
tool  set-up. 

Forms,  379 
unit,  104,  120,  125 

Forms,  374 


Labor   (Sec  also  "Costs,"  "Pay- 
rolls," "Employees") 
account,  280,  281 
capacity,  117 
check  upon  cost,  160 
costs, 

distribution,  214,  216 

variation  in,  check  upon,  160, 
161 
day-work  (See  "Day-work") 
distribution  sheets,  209 

Forms,  423 
element  of  production  cost,  6 
employee's  change  in  rate  card, 

203 

Forms,  412 
employee's  rate  card,  201,  202 

Forms,  411 
employment, 

application  for,  199,  200 
Forms,  406-408 

introduction  card,  201 
Forms,  412 
genera]   expense    (commercial) 

distribution  sheet,  259 
non-productive,  159,  180,  181 

overhead  distribution,  227,  228 
Forms,  423 

time  sheet  record,  212 
Forms,  417 

time  ticket  (daily),  180,  212 
Forms,  403 
payment  of, 

day  work,  173 

period,  206 

piece  work,  173 

premium  method,  173 
piece-work  (See  "Piece-work") 
premium  work  (See  "Premium 

method") 
productive,  158,  159 
reference  inquiry  letters,  200 

Forms,  409 
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Labor— continued 
requisition  for  hdp,  201 

Forms,  410 
scheduUng,  158,  159 
selling      expense      distribution 

sheet,  262 
stability  of, 
efficiency  development  affected 

by,  22 
employees'    resignations    and 

dismissals,  204-206 
motion  study  dependent  upon, 
IA6 
standardization  of,  18,  19 
time  sheets,  209-217 

Forms,  417,  418 
time  tickets  and  slips  (See  "Time 

tickets,"  "Time  slips") 
timing  of,  176-179,  180, 181 
"turnover,"  defined,  18 
waiting  time,  177,  212 
Ledger, 
general,  257,  258 
stores  (See  "Stores  record") 
Legal  expense   (See  "Expense, 

legal") 
Liabilities, 
accounts,  controlling,  270 
capital,  bonds,  and  mortgages, 

271 
current,  271 
reserves,  271 
Loans, 
industrials'  borrowing  capac- 
ity, 4 
merchants'  borrowing  capac- 
ity, 4 
Location  card,  patterns,  131 

Forms,  376 
Loss  (See  "Profit  and  loss") 


Machines,     (See    also    "Equip- 
ment") 


analysis  of  operations, 
standardization  through,  19, 
20 
and  tools, 

controlling  account,  291, 292 
capacity,  balance  of,  117 
depreciation  on,  65 
numbering  of,  135,  136 
study  card,  135,  136 

Forms,  378 
tabulating, 
"Hollerith,"  339 
"Powers."  339 
tool  equipment, 
analyzing  and  grouping  of, 
133-148 
Management     (See     "Scientific 

management") 
Manager, 
employment,  199 
industrial, 
balance  sheet  (monthly)  of, 
25-40 

Forms,  342-347 
duties  of,  27,  28 
report  (daily)  for,  30,  39,  40 
Forms,  348,  349 
Manufacture,  continuous, 

defined,  68,  69 
Manufacturers    (See   "Industri- 
als") 
Manufacturing    (See    "Produc- 
tion") 
Material  (See  also  "Stores") 
censorship  of,  73,  74 
classification  of,  80-86,  449 
depreciation  by  obsolescence, 

6 
element  of  production  cost,  6 
factory,  classification  of,  80-83 
manufacturing  supplies,  82,  83 
obsolete,  controlling  account, 

306,  307 
office,  classification  of,  80,  81 
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Material — co  ntinued 
operating  supplies,  81,  82 
receipt  and  notice,  49, 157 
Forms,  354 
distribution  of  copies,  49 
filing  of,  53 
requisitions  for,  86-88,  172,  173 

Forms,  359 
routing  of,  192-193 
standardization  of,  115 
stores,  general  (See  "Stores") 
Merchandise, 
returns  of.  110,  111,  112 
standards  of  operating,  4 
Merchants, 

loans  to,  ratio  to  assets,  4 
Models,  62 

standardization  of,  115 
Mortgages,  controlling  account, 

308,309 
Motion  study  (See  also  "Time 
study") 
labor   stability  factor  in  use 

of,  146 
record  card,  144-146 

Forms,  382 
schedule,  144 

Forms,  383,  384 
time  allowance,  145 

N 

Non-productive  labor  (See  "Labor, 
non-productive") 

Notes  payable, 
cash  disbursed,  entry,  253 
cash  receipts,  entry,  251,  252 
controlling  account,  302 

Notes  receivable, 
asset  account,  276,  277 
cash  receipts,  entry,  251 

Numbering,  method  of, 
pieces,  parts,  and  units,  120,  121 


Obsolescence, 
depreciation  due  to,  6 
parts  or  pieces,  155 
repaired  value  offset  by,  234 
Office, 
appliances, 
systematizer,  work  of,  339, 
340 
material,  classification  of,  80,  81 
Operation, 
described  not  symbolized,  138 
key  card,  146,  147 

Forms,  385 
method  of,  variation  in,  143, 

144 
studies,  139,  140 
study  card,  140-144 
Forms,  381 
Operations, 
rotation  of,  116,  120 

advantages  of,  142,  143 
standardization  of,  116 
tabulation  of,  116 
time  studies  covering,  116 
Orders, 
betterment,  64,  168,  182,  183 

Forms,  393 
central  station,  188-190 
classification  of,  59,  167 
contract  or  sales,  defined,  60 
control  board,  175,  190 
Forms  (insert),  404 
control  chart,  188,  189 
Forms  (insert),  404 
manufacturing,  60,  61,  62,  152, 
153,  169-170 
Forms,  388 
production,  169-170 
Forms,  392 
assembly  (See  "Orders,  pro- 
duction, assembly,  below) 
classes  of,  62 
defined,  61,  168 
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Orders — continued 
production — continued 
distribution  of,  170 
distribution,     departmental, 

105,  106 
material  distribution,  104 

Forms,  367 
numbering  of,  169 
origin  of,  ^1 
processing,  defined,  62 
prorating,  63,  64 
record,  233-235 

Forms,  427 
stores,  defined,  63 
production,  assembly,  62 
distribution  covering,  106 
extensions    on    distribution 

sheets,  107, 106 
material  distribution,  106 

Forms,  368 
prorating,  179,  180 
defined,  168,  169 
time  tickets  (daily), 

Forms,  402 
purchase,  47 

Forms,  353 
cancellation  of,  55 
contractural  features  of,  47 

48 
distribution  of  copies,  47,  48 
filing  of,  51.  52 
index,  52,  53 

Forms,  355 
schedule,  156-157 

Forms,  389 
spoilage,    excess    to    cover, 

157 
tickler,  48,  49 

Forms,  354 
record  of  production,  better- 
ment and  repair,  233 

Forms,  427 
repair,  66,  168,  184,  234 

Forms,  394 


stores  clerk,  67,  68, 109 
Forms,  369 
Organization,  221-224 
chart,  223 

Forms,  422 
commercial,  222 
defined,  221,  222 
functions,     classification      of, 

221-223 
production,  222,  223 
Overhead    (See    also    "Costs," 
"Expense") 
analysis,  264 
classes  of,  232,  233 
controlling  account,  312,  313 
distribution  of,  224-233 
Forms,  423-426 
classification    (Dewey  deci- 
mal system),  225 
common   percentage  not 

equitable,  8 
costs,  non-productive  labor, 

159 
departmental    method    nec- 
essary, 7,  8 
error  in,  8 
expense,  230-232 
factory,  controlling  account 

as  medium,  7 
labor,  227,  228 
materials,  228 
purpose  of,  225,  226 
redistribution,  232 
standing  order  method  ob- 
solete, 226 
foundry, 
"per  pattern"  basis,  9 
"per  pound"  basis,  9 
manufacturing    order    to     re- 
cord, 60,  61 
non-productive  department  as 

origin,  232,  233 
productive  department  as  ori- 
gin, 232 
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Overhead — contintied 

prorated,  233 

redistribution  of,  232,  233 

unclassified, 
distribution  of,  232 
Overtime,  time  sheets, 

recording  of,  211,  212 


Parts, 
"common  to  all"  practice,  118 

manufacturing  plan,  154, 155 
defined,  62,  122 
finished  or  semi-finished, 

purchase  of,  117,  118 
key  card,  104,  120,  124,  125-127 

Forms,  373 
special,  cost  of  scrapping,  119 
standardization  of,  115 
Patents, 
controlling  account,  297,  298 
depreciation,  65 

reserve  for,  305,  306 
expenses,  260 
Patterns, 
asset,  129 

exceptions,  129 
controlling  account,  296,  297 
depreciation,  65 
location  cards,  131 

Forms,  376 
record  card,  129-131 
Forms,  376 
Pay  check, 
and   time   or   clock   card,   208, 
217 
Forms.  416,  419 
Payable,  accounts  (See  "Accounts 

payable") 
Payable,  notes  (See  "Notes  pay- 
able") 
Pay-rolls  (See  also  "Labor^) 
clock  or  time  cards,  208,  217 
Forms,  416,  419 


day-rate  method, 
piece-work   adjustment   ap- 
plied to,  215,  216 
employees'  receipt,  208 
"four-tunes-a-month**      system, 

206-207 
graphic  charts  of, 

check  on  labor,  160 
method  of  making  up,  207 
time  sheets,  209-218 
Forms.  417,  418 
Petty  cash,  254-256^  272,  273 
disbursement  sheet,  254 

Forms,  439 
voucher,  254 
Forms,  438 
Pieces, 
defined,  62,  122 
key  cards.  104,  120,  122-124 

Forms,  372 
standardization  of,  115 
tabulation  of,  116 
Piece-work, 
clock  cards,  207,  217 

Forms,  416,  419 
earning  capacity,  14S 
scientific  management  applied 

to,  20,  21 
time  sheet  record,  213,  215, 216 

Forms,  417,  418 
time  tickets  and  slips,  173 
Forms,  397.  399 
Planning, 
board,  193-195 

Forms  (insert),  404 
central  station,  167 
system,  188,  189,  190 
Plant, 
betterments.  181-183 

Forms,  393,  401 
capacity, 
labor    schedule    based    on 

analysis,  158 
utilizing.  116-119 


Digitized  by  VjOOQIC 


478 


INDEX 


Plant — continued 
repairs,  181,  183-186 
Forms,  394,  402 
Postage, 
expense  (selling)  distribution, 
263 
Power  and  light  equipment, 

controlling  account,  292,  293 
Power  plant,  depreciation  on,  65 
Premium  method  of  paying  em- 
ployees, 
clock  cards,  207,  217 

Forms,  416,  419 
earning  capacity,  148 
time  sheet  record,  213,  215 

Forms,  417,  418 
time  tickets  and  slips,  173 
Forms,  398,  400 
Price,  stores  record,  78,  79 
Processing, 
factors, 
expense,  labor  and  material, 
38 
production  order,  62 
Product    (See    also    *'Produc- 
tion") 
finished, 
controlling   account    for 

each,  310,  311 
labor,  material  and  expense 
converted  into,  165-195 
unfinished    (See  "Stores,  com- 
ponent") 
Production    (See   also   "Costs," 
"Operation") 
assembly  production  order,  ma- 
terial distribution,  106-108 
Forms,  308 
costs,    186,    187    (See    also 
"Costs,  production") 
card,  236-238 

Forms,  428,  429 
reduced   by  unified   output, 
12 


reduced  by  volume  output, 

14 
stabilizing   by    depreciation 

charge  to  liabilities,  234 
variety  of  items  increases,  10 
department, 
cost,  158,  159 
key  card,  use  of,  127 
elements  of,  6,  226,  227 
factors  of, 
expense,  labor  and  material, 
38 
handling  of,  113-131 

analysis  of,  115,  116 
haphazard,  results  due  to,  23 
ledger,  233-236 

orders,      169-170      (See      also 
"Orders,  production") 
Forms,  392 
defined,  168 
distribution  of  material,  104 

Forms,  367 
record,  233,  234,  235 
Forms,  427 
pace-making  department,   117 
parts  balance  schedule  basis, 

116 
preparation  for  handling,  113- 

131 
rate-setting,  117 
record  clerk,  duties  of,  104 
sales  policy  controlling,  118 
schedule,  119.  120,  153-156 

Forms,  389 
standardized  output,  15,  16 
terminology  used,  62 
time    slip    (daily),    day-work, 
173 
Forms,  399 
time  slip  (daily),  piece-work, 
173 
Forms,  399 
time  slip  (daily),  premium,  173 
Forms,  400 
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FToduction-H:onimued 
time  tickets,  173-177 
FomiSt  396-396 
<lay-work»  173 
Forms,  396 
distribution  of,  175 
numbering  of,  174 
piece-work,  173 

Forms,  397 
premium,  173 
Forms,  398 
unified   output,   cost   reduced 
by,  12, 13 
Profit  and  Loss, 
accounts,  controlling,  270 
general,  controlling   account, 

314,  315 
monthly,  controlling  account, 
314 
Prorating  orders,  63,  64,  168,  169, 
179,  180 
time  tickets,  180 
Forms,  402 
Purchasing 
and  receiving,  41-56 
department, 
key  cards,  use  of,  127 
work  of,  43 
orders,   47    (See   also   Orders, 
purchase") 
Forms,  353 
requisitions,  44 

Forms,  352 
specifications     covering    ma- 
terial, 43 
voucher  system,  243-249 
Forms,  432 


Railroads, 
depreciation  on,  65 
equipment,  depreciation,  65 

Rate 
compensation,  basis  of,  117 


memo,  147,  148 
Forms,  386 
Real  estate, 
controlling  account,  288 
depreciation  not  written  o£^ 
64 
Rebates  and  allowances, 
expense  (selling)  distribution, 
262 
Receipt  and  notice,  material,  49, 
53 
Forms,  354 
Receivable,  accounts  (See  "Ac- 
counts receivable") 
Receivable,  notes   (Sec  "Notes 

receivable") 
Record, 
check,  252 

Forms,  437 
drawing  and  tracing,  128,  129 

Forms,  375 
equipment,  332 

Forms,  446 
machine  study  card,  135-137 

Forms,  378 
motion  study,  144-146 

Forms,  382 
patterns,  129-131 

Forms,  376 
petty  cash  disbursements,  254 

Forms,  439 
price,  perpetual,  purchasing  de- 
partment, 49 
production,    betterment    and 
repair  orders,  233 
Forms,  427 
stores,  component,  95,  97 

Forms,  362 
stores,  finished,  99 

Forms,  363 
stores,  general,  75-80 

Forms,  358 
voucher,  248 
Forms,  435 
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Record — continued 
waiting  time  (daily),  178 
Forms,  401 
Recorder,  stores,  72,  73 
Reference  inquiry  letter  200 

Forms,  409 
Register,  journal,  256,  257 

Forms,  440 
Rejections, 
defective  repairs,  188 

Forms,  404 
scrap,  rejected  for,  187,  188 
Forms,  403 
Rent, 
expense   (commercial)   distri- 
bution sheet,  261 
overhead  distribution,  231 
Repairs, 
assets,  fixed, 

depreciation  charged,  7 
defective, 
rejected  as,  188 

Forms,  404 
time  ticket  (daily),  177,  178 
Forms,  400 
merchandise  sold, 
sales    department    transac- 
tion, 111,  112 
plant,  168,  183-186 
order,  66,  168,  184 

Forms,  394 
order  record,  233 

Forms,  427 
reserves  chargeable  with,  66 
time  ticket  (daily),  185 
Forms,  402 
Report, 
general  manager's  daily,  39, 40 

Forms,  348,  349 
verbal  information  unreliable,  27 
Request  tickets,  material,  73,  74 
Requisitions, 
assembly,  103,  104 
Forms,  365 


component  store,  97,  98 
for  help,  201 
Forms,  410 
general  stores,  86-89 
Forms,  359 
routing  tag  to  accompany, 
88 
purchase,  44-47 
Forms,  352 
shop  stores. 

Forms,  360 
storekeeper's,  109 
Forms,  369 
Reservations,  stores,  69 
Reserves, 
bad  accounts, 

controlling  account,  306 
commercial  expense  distribution 

sheet,  261 
controlling  accounts,  304-306 
depreciation,  184 
of  buildings,  controlling  ac- 
counts, 305 
of   patents,   controlling  ac- 
count, 305 
investment,  286,  287 
repairs,  chargeable  to,  66 
Revenues,  total, 

controlling  account,  310 
Routing  desk,  routine  of,  190-193 
Royalties, 
expense     (commercial)     distri- 
bution sheet,  260 


Salaries, 
expense    (commercial)   distri- 
bution sheet,  259 
Sales, 
analysis  sheet,  239 

Forms,  430 
cost   of,   controlling  account, 
311 
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Sales — continued 
department, 
costs  affected  by  policy  of, 

11 
function  of,  11,  12 
goods  returned,  handling  of, 
110-112 
expense     percentages     based 

upon,  258 
orders,  60 

records,  factor  in  determining 
production,  23 
Salesmen,  advance  expense,  278 
Schedules,  149-164 
department,  use  of  key  card, 

127 
importance  of,  161 
labor,  158,  159 
master,  152,  159 

Forms,  388 
motion  study,  144 
Forms,  383,  384 
production,  153-156 

Forms,  389 
purchase  order,  156,  157 

Forms,  389 
purpose  of,  151,  152 
sales  requirements,  116 
scope  of,  151,  152 
Scientific  management, 
results  of,  20,  21,  23 
Scrap,  rejected  for,  187,  188 

Forms,  403 
Selling  (See  also  "Sales  depart- 
ment") 
profit     affected     by     method 
used,  12 
Semi-finished     stores     (See 

"Stores,  component") 
Shipping  supplies, 

overhead  distribution,  228 
Shop, 
fixtures  and  fittings, 
controlling  account,  294, 295 


depreciation  on,  65 
stores,  68,  285,  286 
reqtusition,  Forms,  360 
Shorts.  103,  107 

elimination  of,  108 
Shows  and  demonstrations, 
expense  (selling)  distribution, 
262 
Solvency, 
financier's   viewpoint   of  bal- 
ance sheet,  31 
Standardization, 

advantages  gained  by,  118 
Stock  (See  "Capital  stock") 
Stores  (See  also  "Material,"  also 
"Stores,  general,"  below) 
balance,  daily  report,  108 
classes  of,  6& 
component,  91-99 
controlling  account,  98,  99,  284 
costing  out,  94 
defined,  68,  93,  94,  95 
items  excluded  from,  93 
record,  95-97 
Forms,  362 

requisitions  for,  97,  98 
"work  in  progress,"  method  of 
handling,  93 
finished, 
controlling  account,  284,  285 
defined,  68 

items  excluded  from,  93 
record,  99 

Forms,  363 
*'work  in  progress,"  method  of 
handling,  93 
general  (See  "Stores,  general," 

below) 
receipts  in,  parts  or  pieces  fin- 
ished, 96 
requirements  as  to.  68,  69 
requisition,  assembly,  103,  104 

Forms,  365 
reservation  of,  69 
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Stores — continued 
shop,  68,  285,  286 

requisition,  Forms,  360 
Stores,  general,  57-90   (See  also 

"Stores,"  above) 
classification,  80,  83-86 

Forms,  449 
control  of,  74,  75 
controlling  account,  282 
defined,  68 

department  floor  plan,  76,  88 
distribution,  classification,  80 
inventory    should    not    exceed 

sixty  days  requirements,  34 
keeper  (See  "Stores  keeper,"  be- 
low) 
ledger  (Sec  "Stores  record,"  be- 
low) 
location  chart,  76,  88 
material  returned  to,  89, 90 

Forms,  359 
office  material,  80 
order,  67,  68,  109 

Forms,  369 
receipts,  49,  157 

Forms,  354 
record,  75-80 

Forms,  358,  449-466 

entries,  77-80,  157 

functions  of,  75 

indexing  of,  77,  80-86 

prices,  78,  79 

work  in  progress,  75,  76 
recorder,  requisitions,  purchase, 

45,46 
requisitions,  86-88,  172,  173 

Forms,  359 
standardization,  59 
voucher  system,  244 
Stores  keeper,  71,  72 
key  card,  use  of,  127 
order,  67,  68,  109 

Forms,  369 
responsibility  of,  43,  46 


Stores-keeping,  68-71 
objects  of.  106,  109 
routine  of,  69,  70 
Studies, 
machine,  card,  135 

Forms,  378 
motion,  144-146 

Forms,  382 
operation,  139,  140-144 
Forms,  381 
Supplementary  tag,  187 

Forms,  403 
Supplies, 
manufacturing, 

classification  of,  82,  83 
office, 
expense  (commercial)   distri- 
bution sheet,  260 
expense  (selling)  distribution, 
263 
operating 
classification  of,  81,  82 
defined,  228,  229 
overhead  distribution,  228,  229 
shipping,  228 
Surplus,  controlling  account,  309 
Sjrmbols, 
material  and  process  identifica- 
tion, 61,  62 
use  of,  advantage,  225 
Systematizer,  work  of,  335-340 


Tag, 
inventory,  321,  322,  330-332 

Forms,  446 
machine,  193,  194 
rejected   for  defective  repairs, 

188 

Forms,  404 
rejected  for  scrap,  187, 188 

Forms,  403 
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routing,  requisitions  for  produc- 
tion material  to  have,  88 
supplementary,  187 

Forms,  403 
tracing,  170-172 
Forms,  395 
use  of,  work  in  progress,  96 
workman's,  ISH 
Taxes, 
accrued,  controlling  account,  303 
corporation, 
expense   (commercial)   distri- 
bution sheet,  260 
overhead  distribution,  231,  232 
Telegraph  and  telephone, 
expense  (commercial)  distribu- 
tion sheet,  260 
Tickler, 
purchase  order,  48,  49 

Forms,  354 
purchase  voucher,  246 
Forms,  433 
Time, 
card  (clock  card),  207,  217 
Forms,  416,  419 
checking  against,  212 
sorting  of,  216 
keeper,  duties  of,  207 
lost  (See  "Waiting  time") 
sheet,  209-218 

Forms,  417,  418 
departmental  and  order  distri- 
bution, 216 
use  of,  209,  210 
slip,  173 
day-work,  173 
Forms,  399 
piece-work,  173 

Forms,  399 
premium  work,  173 
Forms,  400 
studies,  operations  to  be  covered 
by,  116 


ticket, 
defective  repairs,  177 

Forms,  400 
distribution  of,  216 
non-productive  labor,  180 

Forms,  403 
plant  betterments,  183 

Forms,  401 
plant  repairs,  185 

Forms,  402 
production,  173 

Forms,  396-398 
prorating  order,  180 

Forms,  402 
waiting  time,  178,  212 
Forms,  401 
Tools, 
and  fixtures, 
shop,  depreciation  on,  65 
standardization  of,  116 
care  of,  137 

data  for  operation  key  card,  147 
depreciation  on,  65 
key  card.  137.  138 

Forms,  379 
set  up  key  card,  138,  139 

Forms,  379 
small  and  hand, 

classification  of,  82 
symbols  assigned  to,  137 
Tracings     (Sec    "Drawings    and 
tracings") 
tag,  170-172 
Forms,  395 
Transportation  charges,  55,  56 
Traveling, 
expense    (selling)    distribution, 
262 
Treasury, 
bonds,  279 
stock,  279,  280 
Trucking, 

overhead,  distribution,  228 
Turnover,  labor,  18 
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Unfinished   stores    (See   "Stores, 

component^) 
Unified  balance  sheet  (See  "Bal- 
ance sheet") 
Unit, 
defined,  62.  121,  122 
key  cards,  104,  120,  135 

Forms,  374 
secondary,  defined,  122 
standardization  of,  115 


Voucher, 
cash,  petty,  254 

Forms,  438 
charge,  247,  248 

Forms,  434 
claim,  54 

Forms,  355 
journal,  257 

Forms,  441 
purchase,  243,  245-247 
Forms,  432 

charge  voucher  deducted,  247 

tickler  card,  246 
Forms,  433 

unpaid  file,  246 
record,  243,  244,  248,  249 

Forms,  435 
system, 

general  stores  under  the,  244 


void,  disposition  of,  255, 257 


Wages, 
day  rats  to  be  set,  202 
department,  change  of,  203 

Forms,  413 
employees  rate  card,  201,  202 

Forms,  411 
piece  rates,  202 

reduction  of,  202 
premium  earnings, 

method  of  handling,  206 
rate,  change  of,  202,  203 

Forms,  412 
Waiting  time, 
ticket,  daily,  178 

Forms,  401 
time  sheet  record,  212 
Work  in  progress, 
betterments,  treatment  of,   182, 

183 
controlling  account,  282-284 
inventory,  329 
stores, 

as  medium  of  handling,  69-71 

component,  relation  between, 
93 

finished,  relation  between,  93, 
94,95 
general  stores  record,  75,  76 
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